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INTERPERSONAL RISK THEORY* 


Piychology Department, Western Reseroe University 


Sven LuNpsrEDT 


А. INTRODUCTION 


1f someone has personal influence and control (power) over another, how 
much of it is he willing to give away to the other? Conversely, if the other 
person has personal influence and control over the first, how much of this 
power is he willing to give away to that person? Traditionally, these questions 
have answered using terms like trust, confidence, reliance, and dependence. 
Persopal influence and control given away to another arê said to be based of 
trust, confidence, reliance, and dependence. Yet, when used in sentences to 
describe social relationships, the terms seem tautological. They dq not help 
to explain cause and effect in this form of social relationship. Suppose, tor 
example, the sentence: “I will give that person a lot of influence because 
I trust him.” To be understood as a causal relationship’ the sentence requfres 
that we define trust by qualifying phrases such as: “I teust the person because 
I rely upon him, have confidence in him, or am dependent upon him." Why 
must these extra terms be used? Because (here is the tautology) we do all 
these things because we trust the person, and so the explanation js circular. 

Sentences like these contain familiar logical problems. "They also limit 
our ability to ask, meaningful operational questions. In order to get out of 
this blind alley the social act of giving away influence and control—a basic 
part of all social behavior—must be redefined. The new concepts picked 
should do justice to the complex nature of voluntary influence exchafige and 
distribution in all kinds of social relations. A new set of concepts should also 
have heuristic value. 

It seems ‘that this way of looking at social influence" hes not been con- 
sidered in the formal literature on social influence. Cartwright’s (1) excellent 
survey of research on influence, leadership, and control does not mention this 
question as such. A related concept has been studied by Smith and Tannenbaum 
(8), Tannenbaum (9, 10), and Tannenbaum and Georgopoulos (11). They 
asked: How much influence is distributed throughout an organization? What 


* Received in the Editorial Office, Provincetown, Massachusetts, on November 30, 
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kind of influence is distributed? But, they do not ask how influence and 
control are given away when distributed, or how much personal risk is 
involved. 


B. INTERPERSONAL RISK THEORY 


In what theoretical terms shall the initial questions of this paper most 
profitably be stated? I propose to handle this problem in the following way. 
The phenomenon described by our initial questions is more inclusive than 
trusting behavior alone. It involves an element of risk and utility, in addition 
to giving away influence and control, If one gives away influence and control 
of any kind one can find them used for one's own welfare, or against it. Such 
a risk factor always seems to be calculated by the individual on the basis of 
prior learning in which subjectively perceived risk is affected by the pattern 
дЕ rewards coming from the exchanges in the interactions. If past experience 
has been rewarding, then the amount of subjective risk should be low. One 
should increasingly be apt to give away influence and control under this con- 
dition. The opposite would tend to be true if the amount of subjective inter- 
personal risk is high. "There are many forms of personal control and influence 
that can be exchanged and given away. 


p 


C. EXAMPLES 


The socialization of children is one such form. The young child literally 
gives away personal control and influence to parents, other adults, and older 
peers and siblings. When the child is successful in obtaining rewards for such 
behavior the basic pattern of subjective interpersonal risk is low, and tra- 
ditionally we speak of such a child as trusting, confident about others, and 
dependent on them. The child, moreover, is able to establish certain kinds 
of usefül social relationships. Erikson (2, p. 247) calls this basic trust. He 
says: “The infant’s first social achievement, then, is his willingness to let 
the mother out of sight without undue anxiety, or rage, because. she has become 
an inner certainty 4s well as outer predictability.” A stochasti@ element in 
this statement is evident. The human love relationship is another basic form 
in which the quality of the social relationship is affected by the rise and fall 
of subjectively perceived interpersonal risk (IR). A deep love relationship 


1 The element of subjective risk and utility has been discussed by Ramsey (7), 
Von Neumann and Morgenstern (13), and later applied specifically as, SEU theory 
(subjectively expected utility) by Siegel [see Messick and Brayfield (6)]. An ex- 
ample of the way in which subjective risk has been applied to the analysis of group 
behavior can be found in a book by Thibaut and Kelley (12). The concept of exchange 
has been discussed in a very helpful way by Homans (3). 
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may be said to be characterized by an almost complete exchange of influence 
and control which one person has over another. The familiar blinding trust 
of the love relationship is something that happens only when the probability 
of interpersonal risk has been reduced almost to zero. 

Marriage and family relationships can also be described by the extent to 
which personal influence and control are given away or not. Disjointed, broken, 
families would show a low amount of interpersonal risk behavior (alienation, 
mistrust, hostility), while cohesive families seem to show a high amount of 
interpersonal risk behavior (mutuality, compatibility, low hostility). Inter- 
personal influence processes reported in the literature on supervisory behavior 
ig work settings, examples of which are in a book by Likert (4), can be 
described simply by reference to the concept of interpersonal risk. Superior- 
subordinate relationships are amenable to this kind of analysis. 

Viewed as an independent variable, IR should predict various forms of 
behavior in organizations. High IR behavior should be correlated with pro- 
ductivity and good morale. This seems to be .true for comparable forms of 
behavior reported by Likert (4). Tannenbaum's data reported by Likert 
(4, p. 55) suggests that this relationship has some empirical support. Likert 
says: “Меп in the high-producing departments, in contrast with the men in the 
low, feel that more influence is exercised at every hierarchical level." That is, 
a comparatively high level of IR behavior is exhibited By top management. 
As a dependent variable low or high IR behavior would seem to be a function 
of prior conditioning by significant others who acted in a low or high IR 
fashion. Trust-like behavior increases in others trust-like behavior. Patterns 
of low or high JR behavior are undoubtedly also serial in order, with ante- 
cedent conditions being key factors in the prediction of consequent IR behavior. 

At yet another level, the idea of a social contract between man and a 
social organization сап reflect the presence of low and high IR philosophies. 
This dichotomy is illustrated by McGregor (5) in his characterization of the 
two different management philosophies in modern organizations. McGregor’s 
description of the autocratic “theory X” philosophy of organizational manage- 
ment is an example of typically low IR behavior. His other form is the demo- 
~ cratic “theory Y” and is typically high in IR behavior. These examples sug- 
` gest the range of IR concepts. 


© 
D. Some Basic Concepts 


While Siegel’s [see Messick and Brayfield (6)] subjective expected utility 
decision theory (SEU theory) bears somewhat directly on the present model 
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of IR theory, his actual published work says nothing about this problem as 
such. Some kind of concept of subjective risk and utility is necessary to 
understand the IR element in social relations. In addition, IR behavior must 
be considered in objective, as well as subjective, terms. And it is logically 
necessary to think about the range and domain of objective and subjective 
IR behavior. It is apparent that the objective and subjective domains can 
vary concomitantly and inversely. The range of influence and control given 
away can vary, and it can be in the subjective domain, or subset of that 
domain, or in the objective domain. As an example, some logical consequences 
of an interaction between subjective and objective IR behavior are illustrated 
in Table 1, using approach-avoidance terminology, but as applied to social 
relations. 
TABLE 1 


INTERACTIONS BETWEEN:SUBJECTIVE AND OBJECTIVE INTERPERSONAL-RIsK (IR) BEHAVIOR 
(Most probable outcomes) 


Person 2 Person 1 
ue High risk condition Low risk condition 
Low, sub- Low ob- High sub- High ob- 

Condition jective IR jective IR jective IR jective IR 
High risk ) Е 

Low sub- Avoidance Avoidance Avoidance Avoidance 

jective IR and cenflict and conflict and conflict and conflict 

Low ob- Avoidance Avoidance Avoidance Avoidance 

jective IR and conflict and conflict and conflict and conflict 
Low risk 

High sub- . Avoidance Avoidance Approach and Approach and 

jective IR and conflict and conflict cooperation cooperation 

High ob- Avoidance Avoidance Approach and Approach and 

jective IR and conflict and conflict cooperation — » cooperation 


Without our going into the further implications of these relationships here, 
"Table 1'is intended to illustrate a range of possibilities.? Further analyses will 
be done in later articles reporting empirical data. "There are obviously ex- 
ceptions to these probable outcomes. 

The decision to’ give away personal influence and control also ie contractual 
(an exchange) to the extent that once the appropriate level or amount of 
IR behavior is subjectively and objectively determined by the 
rewards are usually expected. This is one meaning of Homans’ (3) use of the 
term exchange. It is hard to imagine an individual giving away anything 
without expecting tangible, or intangible, rewards. But, this does not always 
render such exchanges mere commercial ventures in otherwise altruistic social 


individual, 


» 


me 
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relations. From the point of view of IR theory, altruistic behavior can be 
seen as the ratio of personal influence given away over that retained, If that 
ratio is high we can speak of altruistic forms of behavior, even generosity, If 
it is too high it may be a form of acquiescence. If the ratio is low the opposite 
may be said to be true. Altruism is a manifestation of high IR behavior (trust 
in others and a wish to reward them accordingly ). 

Table 2 illustrates some additional relationships of importance that can be 
derived from IR theory. £ 


TABLE 2 
VARIABLES IN INTERPERSONAL Risk (IR) THEORY 
Antecedent conditjons Intervening variables P Consequences 
1. High IR behavior Attitudes 1. Approach behavior— 
witle respect to ° Cognitions Mutuality, open 
personal control Needs «communication, e 
antl influence over Motivation social exchanges, 
others Personality variables few serious conflicts 
2. Low IR behavior Self-esteem 2. Avoidange behavior— 
with respect to Level of aspiration * Less mutuality, lower 
personal control Ethnocentrism e amounts of communi- 
and influence over Etc. cation poorer in qual- 
others e ity, few exchanges, 
increases in serious 
conflicts 


€ 


а The temporal order of the independent and the dependent variables can be 
reversed. 

It is important that IR theory can utilize previous work, and builds directly 
on it, yet adds a new dimension. IR theory has implications for research on 
social influence processes which heretofore were not always measurable in the 
strict sense. What happens to social relations and to groups and organizations 
when personal influence and control are given away in different forms and at 
different times? That is, when the empirical ranges and domains оё IR be- 
havior vary. These questions seem to be basic to an understanding of influence 
ahd control in social relations. Y 

-° E. PROBLEMS uM 

IR theory is not intended to be a general theory of behavior, but a specific 
social psychological theory bearing on a class of social relations in which there 
is a distribution and exchange of personal influence and control over others 
(all influence and control possessed by the individffal become personal). The 
theory is intended to be heuristic, and should help to explain as simply as 
possible first, second, third, and higher order relations among key variables 
in social interaction. The requirements of social living are such that giving 


8 JOURNAL OF PSYCHOLOGY 


up some personal influence and control over one's environment is a basic 
compromise for any individual. Influence and control over others are thus 
destined to be shared and exchanged in social life compared with the so-called 
"state of nature" in which, it has been said, there is predominately more indi- 
vidual freedom to make a lot of decisions than under a socially determined 
environment in which there are limits imposed by social norms. 

One evident problem is raised by the question: what happens to the func- 
tional importance of subjective IR behavior for the individual where giving 
away personal influence and control is not a choice by the individual based on 
some subjectively determined probability and utility? When this decision is 
made for the individual what happens? Criminals who are apprehended and 
incarcerated are one example. Another is the familiar act of social injustice in 
which an innocent person is deprived of personal influence and controi, such 
as in the Southern voting restrictions imposed on American Negroes living in 
the South. This problem in using IR theory is partly resolved if these kinds 
of examples are seen as independent variables which subsequently affect forms 
of IR behavior that aré dependent upon them. People may become less trusting, 
reliable, and dependable than they were, for example, if they are continually 
deprived of justifiable influence and control over their physical environment 
and other people. But,’another set of propositions is needed to explain these 
involuntary forms ОЁ losing personal influence and control. Nevertheless, the 
basic assumptions of IR theory can be retained. Involuntary loss of personal 
influence and-control occurs under conditions of low IR behavior always when 
those who are deprived are in fact considered by an in-group as deviant 
individuals, This is true of both the guilty and the innocent people who are 
involuntarily deprived of personal influence and control. 

Another problem concerns the actual quantitative and qualitative dimensions 
of subjective probability and utility. Abelson [see Messick and Brayfield (6)] 
says that there are exceptions to a direct application of Siegel’s SEU theory. 
One of them is that we are not always assured of stochastic transitivity in 
decision making and,” not infrequently, intransitivities do arise in choice situa- 
tions. The subjective domain of risk and utility seems to be dependent on both 
rational and irrational choices, rational decision making being only one subset 
of that domain. This suggests that there will always be psychological prob- 
lems inherent in any literal application of logical, mathematical propositions 
like those discussed by Von Neumann and Morgenstern (13), such as the 


concept of transitivity. These examples obviously do not exhaust the range 
of problems. 
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F. FURTHER RESEARCH 


It remains to be seen if IR theory will continue to have heuristic value as 
it now stands, While it seems to be a logical improvement over earlier, tauto- 
logical propositions about influence and control distribution, its final value 
will be measured in terms of its power to explain and predict this form of 
social behavior. Studies are now being planned, and carried out, by the 
author along the lines of such relationships as those indicated in Table 2. The 
author is interested also in noting systematically individual differences in IR 
behavior patterns, as well as in the relationship of such patterns to self-esteem, 
identity, level of aspiration, motivation, and social «attitudes. An interesting 
set of questions is about the relationship between low and high IR behavior, 
and gmpirical findings about individual and group behavior in productive 
versus nonproductive organizations. : "я 


С. SuMMARY " 


LJ 

The willingness of an individual to give away personal influence and 
control is an important and basic social process. Thig special form of social 
interaction and exchange underlics many other basic forms of social be- 
havior, such as socialization, leadership, superior-subortlinate relations, and the 
traditional social contract. Former concepts which désctibed this social be- 
havior were noted to be somewhat tautological. An alternate theory based on, 
the concept of interpersonal risk is offered instead to reduce tke need to use 
such terms as trust, confidence, reliance, and dependence, in propositions 
which explain the process of giving away personal influence and control over 
others. IR theory utilizes the framework of decision theory and applies it 
to this particular form of social interaction. 
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A STUDY OF THE CORRELATION BETWEEN THE USE OF 
INCIDENTAL STIMULI TO FACILITATE LEARNING 
AND SELECTED PERSONALITY TRAITS* 

Department of Audio-Visual Technology, Saint Leo College 


Davip B. Сонкх 


А. INTRODUCTION 


A previous study (1) suggested that the manner of use of incidental stimuli 
by Ss in verbal situations might be related to the personality traits of the indi- 
vidual. The purpose of the present study was to determine whether males 
and females use incidental stimuli differently and whether the use of ing- 
dental stimuli is related to selected personality traits. Two null hypotheses 
were tested at the .05 significance level: 1) There is no significant difference 
in the extent and manner that male and female-college students use incidental 
stimuli. 2) There is no significant correlation between the extent and manner 
that college students use incidental stimuli, and selected personality traits of 
those students. 

Newmark and Saltzman (3) found that the effectiveness of an incidental 
stimulus to facilitate learning was dependent on the duration of the stimulus. 
Other studies have found that the effectiveness of an incidental stimulus, in 
respect to learning, was dependent on the number of times the*stimulus was 
presented to the § (5), on the nature of the orienting task (4), and on the 
magnitude of the projected incidental stimulus (1). Cohen and Nelson (1) 
also found that colored incidental stimuli with colored focal material, where 
the two colors used were red and yellow, had a significantly greater effect on 
females than on males when used in a simple conceptual task. In the same 
study, the Ss fell into three categories,in respect to the extent and manner 
in which incidental stimuli were used: (а) those who used the stimuli in a 
positive manner (15 ог 16 correct choices out of 16), (4) those who used 
the stimuli in a negative manner (one or none correct of 16), and (c) those 
who did not use the stimuli to the maximum. 

The existence of these three categories led to the conjecture that there might 
be a difference in the manner in which the different'sexes use incidental stimuli, 


* Received in the Editorial Office, Provincetown, Massachusetts, оп December. 3, 
1965, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. 
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and that there might be certain personality traits that tend to influence the 
extent to which incidental stimuli are used to facilitate learning. 

It has been stated (2) that the disassociation theory of Janet, together with 
the frequent assumed relation between hysteria, hypnotizability, and automatic 
writing, would suggest that Ss with hysteroid personality characteristics would 
be more susceptible than others to behavior modification without awareness 
of the change or of the reason for it. Since learning without awareness is 
closely related to incidental learning, one might expect personality charac- 
teristics also to have a bearing on the susceptibility of subjects to the use of 
incidental stimuli. 


B. METHOD 


"The Ss were 29 male and 30 female randomly selected Florida State Uni- 
versity students who»were enrolled in psychology courses in which participa- 
tion in experiments was required. The Ss were given a series of individual 
trials, at increasing stimulus magnitude, to determine their degree of acceptance 
of the use of incidental stimuli in a simple conceptual task involving the 
association of a descriptive incidental stimulus word with the name of a focal 
geometric figure. The”focal material and the incidental cue word were pro- 
jected on a screen with two 35-mm slide projectors, one fitted with a tachis- 
toscopic apparatus. The $ was considered to have made a correct choice when 
the name of the geometric figure selected was described by the incidental cue 
word. The projected material, the equipment, and the procedures are described 
by Cohen and Nelson (Шу. 

The number of correct choices made with noncolored incidental cues and 
focal material, with red incidental cues and yellow focal niaterial, and with 
yellow incidental cues and red focal material were recorded. These data per- 
mitted the Ss to be classified into the three categories mentioned above, so 
that their performance could be related to their C scóres on the Guilford- 
Martin Inventory of Factors GAMEN. These factors are as follows: G-~-- 
general pressure for „overt activity. A—ascendancy in social situations as op- 
posed to submissiveness ; leadership qualities. M—nmasculinity of attitudes and 
interests as opposed to femininity. I—lack of inferiority feelings; self-confi- 
dence. N—lack of nervous tenseness and irritability. 

Pearson product-moment correlations were computed, for certain $ group- 
ings and for certain combinations of incidental cue presentation methods, 
between the number of correct choices and the C scores, Table 1 contains the 
significant results of these computations for groupings containing 18 or 
more 85. 


DAVID B. COHEN 


C. RESULTS AND Discussion 
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A Chi square test of the number of males and females in each of the three 
categories of cue users indicated that there is a significant difference in the 
manner in which males and females use incidental stimuli (x? = 7.22, df = 
2, р < .05). Therefore Hypothesis 1 must be rejected. 

Table 1 indicates that there are several categories in which there are sig- 
nificant correlations between incidental learning and personality traits. Signifi- 
cant correlations occurred more frequently than could be expected to occur 


SIGNIFICANT CORRELATIONS 


TABLE 1 


- $атр!е 
Category size 
Females 30 
LJ 
Females, Nonusers 18 


Males, Positive and 
Negative Cue Users 
(10 positive, 8 negative) 18 


Positive Cue Users 
(10 males, 11 females) 21 


Nonusers 
(11 males, 18 females) 29 


Positive and Negative 

Users (21 positive, 10 

males, 11 females and 

9 negative, 8 males, 

1 female) 30 


. 
Female Negative Users 

&nd Nonusers (1 negative, 

18 nonusers) 19 


Male Negative Users 
and Nonusers (8 negative, 
11 nonusers) 19 


Negative Users and 

Nonusers (9 negative, 

8 males, 1 female) 

(29 nonusers, 11 males, 

18 females) 38 


Male Positive Users 
and Nonusers (10 
positive, 11 nonusers) 21 


Type of cue 


Red 

Yellow 

Total color 
Total noncolor 
Total choices * 


Yellow 
Total color 


Yellow 
Yellow 


Yellow 


Red 
Yellow 
Total color 


Yellow 
Yellow 
Yellow 


Yellow 
Yellow 
Total color 


Red 
Yellow 


Red 
Red 


Red 


Trait 


PQ >> SERS 


& 


ZPQ =>е 


но >m PPO 


Pearson 


r 


3759 
4768 
4484 
3684 
4005" 


5875 
4939 


—.7400 
—.7000 


—4261 


4091 
4046 
3615 


—.5300 
—.5300 
—4800 


4835 
-5550 
4980 


4500 
—.6300 


-3100 
4050 


4400 


Level of 
signif. 


05° 
01 


:05 
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by chance. For example, the chance probability of the “M” trait correlating 
significantly with each of the five cue categories is approximately one in fifty 
thousand, therefore Hypothesis 2 must be rejected. 

Of particular interest is the predominance of significant correlations in- 
volving colored incidental stimuli, and personality traits. The results obtained 
indicate that incidental learning, of the type induced in this study, is related 
to sex difference and to certain personality traits. 

Some suggestión emerges that we may yet find ways of capitalizing on learn- 
ing characteristics associated with personality traits. 
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THE RETENTION OF SENSORY EXPERIENCE: V. 
VARIATION OF THE STANDARD STIMULI* 


Western Psychiatric Institute and Clinic, University of Pittsburgh, 
School of Medicine 


Н. E. Kino 


A. INTRODUCTION 


The impact of time passage on the “recall” of sjmple sensory experience 
hs been explored, recently, by presenting brief visual or auditory standard 
stimuli to a human observer and then asking him to adjust a second, variable 
stimufus to match his "memory" of the foregoing standard. The main result 
of applying the method of successive comparison in this way, with inter- 
stimulus delays that vary from seconds to days or weeks in duration, has been 
the finding that remarkably accurate matching of the standard ‘stimuli can 
be made following extended periods of delay, with only minor constant errors 
of judgment appearing as a function of the length of the retaining interval 
(1, 2, 3, 4). The standard stimulus values chosen for these introductory 
experiments were selected for their convenience and then held constant 
while the influence of varied interval-length on retaining was explored sys- 
tematically. As it would also be useful to know something of the relation be- 
tween standard stimuli of differing physical value—and the Accuracy with 
which they can be matched after a fixed delay—the present series of experi- 
ments will be dizected to that aim. Stated more generally, the intent will be 
to observe how well human observers can reproduce sensory stimuli of sys- 
tematically differing initial value when the question is posed for delayed 
matching performance in more than one modality (visual and auditory experi- 
ence) and for more than one dimension of stimulation within each sense 


(stimulus intensity, frequency, and duration). E 


‹ 


B. METHOD 


'The apparatus used to produce the visual and auditory sensations that 
served as standard (S,) and variable stimuli (S,) is the same as that described 
in detail for earlier experiments bearing on the length of the §,-S, interval 
(1, 2, 3, 4). Separate tests distinguish the factors of stimulus intensity, fre- 


* Received in the Editorial Office, Provincetown, Massachusetts, on December 15, 
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quency, and duration for the sensations experienced and later reproduced in 
each modality. The systematically varied levels of standard stimuli that are 
the focus of the present experimental series are specified for each subtest in 
the summaries given below. 


1. Visual Intensity (Brightness) 


The subject viewed a small test patch illuminated for five seconds, so that 
he might notice “how bright it was.” Standard brightness levels of either 24.7, 
74.5, 112.3, ог 153 mL were presented, and the subject adjusted a second, 
manually variable stimulus to judged equality with the standard—beginning 
one minute later (1, 4). 


2. Auditory Intensity (Loudness) € 
» > 


The subject listened to a standard stimulus tone (600 cps) for five seconds, 
delivered at q standard intensity of either 34.7, 43.8, 50.3, or 57.7 decibels. 
After one minute of delay, hè adjusted a tone of the same frequency but 
variable intensity to judged equivalence with the preceding standard (1, 4). 
x 3: aual Frequency (Flash Rate) 

A small test patch Viewed by the subject was preset to flash (for five 
seconds) at a standard rate of either 16.7, 25.0, 33.3, or 41.7 cps. He adjusted 
a variable stimulus to a rate judged the same as the standard, beginning one 
minute after the standard went off (2, 4) 


4. Auditory Frequency (Pitch) 


А standard tone of either 200, 1000, 1800, or 2500 cps pis рсе to the 
subject for five seconds, at 75.0 db. He adjusted a second tone of the same 
intensity ‘but variable frequency to match the foregoing. standard, beginning 


one minute later (2, 4). 
3 


„5 Visual Duration (Flash Length) > 


A standard interval, delimited by the lighting of a 2.7 mL test patch, was 
presented to each subject for either 0.5, 1.0, 2.0, or 3.0 seconds. 
a one-minute delay he attempted to relight the signal lamp for 
duration, beginning one minute after the standard went off (3, 4) 


Following 
an equal 


6. Auditory Duration (Tone Length) 


This subtest is similar to 5 above. An interval delimited by a tone (200 eps 
80 db) was presented to each subject for either 0.5, 1.5, 2.5, or 3.0 SP Nd: 
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After a one-minute delay, he tried to sound the same tone for the same length 
of time by pressing a signalling key (3, 4). 


C. SUBJECTS AND PROCEDURE 


'The several stimulus values chosen as standards for each test were intended 
to sample the middle range of the sense and stimulus dimension under study, 
but not to press close to absolute threshold nor achieve an intensity of stimula- 
tion near the limits of resolution. Stimulus values “above” and "below" those 
previously used (where time-of-delay was the experimental variable) have 
been combined with the standard values taken from those earlier studies 
(1, 2, 3, 4) to permit the examination of a systematically graded series of 
standard stimuli drawn from the relatively wider range of possible sensory 
experiences being sampled. A fixed delay of one minute (between discontinua- 
tion®of the standard and beginning the adjustment of the variable stimulus) 
has been used for all tests. The evidence of earlier experiments would indicate 
that delays of this length give rise to constant ‘errors in judged equivalence— 
generally falling midway between those found for thé shortest (15 seconds) 
and the longest (28 days) S,-Sy intervals that have been explored with. this 
type of task (4). 

'Thirty-two subjects—student nurses—were observed. Subjects in each of 
four groups (N = 8 in each group) adjusted the variable stimulus to match 
its "memory" of a standard for one of the preselected standard values. Random» 
sequences were followed in determining standard value, test órder, and the 
stimulus value from which resetting of the variable stimulus was begun. No 
subject made more than one match in a given stimulus dimension. Matching 
performance at each level of standard stimulation consists, therefore, of ad- 
justments made of the variable stimulus by wholly different subjects; Subjects 
were drawn from the same source and to the same criteria as those in earlier 
related experiments (1, 2, 3, 4) and may be expected to yield approximately 
similar behaviors. All groups were 100 per cent samples; i.e., complete first- 
year-nürsing classes. x 

D. RESULTS 


The four values used as standard stimuli for each test are given in Table 1, 
together with the mean resettings made following one minute of delay. The 
unit of measurement is specified for each sensory dimension, and group varia- 
tion has been calculated for all attempts to adjust the variable stimuli to 


their original value. 
The matching performance of all groups, on all tests, may be seen to vary 
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TABLE 1 
VARIED STANDARD STIMULI AND MEAN RESET PERFORMANCE AFTER ONE-MINUTE DELAY 
Standard Variable stimulus 
Stimulus dimension stimulus M c 
Intensity " 
ight i L 24.7 24.9 . 
Brightness (in mL) а he сав 
112.3 110.0 44.18 
153.0 153.8 33.16 
Loudness (in db 34.7 35.7 6.77 
e i 43.8 46.3 8.41 
50.3 50.0 9.27 
57:7 58.0 7.54 
Frequency ios 
Flash rate (in cps) 16.67 1748 i 
: > 25.00 31.95 4.52 
33.33 34.10 5.33 
41.67 40.93 4.25 
Pitch (in cps) 200 144 36 
d 1000 1244 410 
1800 2219 782 
2500 2765 730 
Durstion 
Flash length (in seconds) 0.500 0.610 0.119 
е 1.000 0.964 0.266 
2.000 1.637 0.164 
3.000 2.043 0.170 
Tone length (in seconds) 0.500 0.467 1.125 
Ф 1.500 1.014 0.215 
2.500 2.130 0.338 
3.000 2486 0.420 


directly with changed value of the several stimuli used as standards. Although 
group vaziation is notably large for some of the re 


settings of Visual Intensity 
(Brightness) stimuli, 


on the whole the group ability to reapproximate the 
varied standard stimuli is beyond question. An evaluation of the same data 
in terms of the geometric means (calculated to examine more adequately any 
tendency for relative error to be constant with regard to stimulus magnitude) 
yields virtually identical values. The central tendencies of the sensory matches 
so calculated (7) have been graphed for visual inspection in Figure 1. In 
this plot the dashed line represents what would be perfect correspondence 
between Ss and S, settings. ‘The straight lines fitted to the actual S, responses 
(as an aid to visual inspection) indicate a clear and Systematic variation in all 
subtests with change in the standard value, at times nearly perfect in form 
(e.g., Loudness, Figure 1A). A tendency for estimates of duration to become 
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FIGURE 1 


VARIATION OF THE STANDARD STIMULI AND MarcHED RESETTINGS OF THE 
VARIABLE STIMULI AFTER Onz-MinuTE DELAY 


(The open circles represent the geometric means of independent subject groups) 
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slightly less accurate as the standard stimulus is lengthened is apparent in the 
matches made to intervals delimited by both visual and auditory signals. The 
degree of departure is of interest and appears to be systematic and much the 
same for the reproduction of intervals presented via both modalities, but its 
extent is not under specific test here. 


E. Discussion 


An outstanding accuracy has been observed to characterize all of the delayed 
matches made to sample standard stimuli, although these were experienced but 
once and fell at quite different levels of original (standard) stimulation. This 
accuracy in reproducing a variety of visual and auditory stimuli (and exploring 
the dimensions of intensity, frequency, and duration within each mode) might 
in some ways have been expected. The primary finding of earlier related ex- 
periments (1, 2, 3, 4) that remarkably accurate matching of standard sensory 
stimuli can. bé made following, prolonged periods of delay (over intervals of 
hours, days, and even weeks) may be taken to imply that a degree of precision 
is also possible in the way differing values of similar standard stimuli can be 
borne in mind through time. The pioneering uses of the method of successive 
comparison to examines threshold phenomena would also contribute to this 
expectation, despite thé many confusions that have arisen about the so-called 
“time errors” or minor shifts in the point of subjective equality thought to 
be consequent, on delay to reproduction (4, pp. 112-114; 5, pp. 54-58; 8, 
pp. 438-449). The expression of empirical accuracy shown in the retaining of 
systematically differing levels of standard stimulation in the present experi- 
mental series would thus seem to affirm what has been learned earlier by a 
more time-centered approach than the Present one to human ability to “hold” 
or to “bear in mind” the nature of simple sensory percepts and to reproduce 
them later with fidelity (1, 2, 3, 4). A 

To generalize further about the near linearity and similar appearance of 
the straight-line graphs that represent the data of these experiments" would 
press beyond the limits intended by the original design. Any further analysis 
must give attention to the fact that the reproduction of standard stimuli near 
to threshold was not attempted nor were very intense standard stimuli ex- 
plored at any time. Although the curves presented do represent a reasonable 
sampling of graded standard stimuli—drawn in an ordered way from the 


middle ranges of the modes and sensory dimensions explored—they were 


neither intended, nor are they adequate, for specific testing of the Weber 
fraction (6). Representing, 


as they do, mean performance by quite different 
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subject groups and reported in a variety of units (decibels, seconds, cycles 
and Lamberts), they have Been carried forward together more to explore 
a kind of ability on a broad experimental base than to test the specific question 
of individual accuracy as it may relate to stimulus magnitude. It does seem 
apparent, to sum up for the series as a whole, that neither error in constant 
ratio to stimulus magnitude nor central-tending effects (4, p. 113) are much 
evident in the data obtained. 

It may be of interest to note that reproductions made of stimulus duration, 
which have been shown by prior investigation to be subject to significant 
underestimations where time-of-delay was the experimental variable (3, 4), 
have been found to be generally underestimated in the present series as well. 
The shortest intervals used (one second and under) were rather accurately 
reproduced following a fixed delay while standard durations of greater length 
(one"to three seconds) were regularly underestimated. The degree of under- 
estimation varied systematically with the length of the standard, interval ех- 
plored and was of roughly equal magnitude for intervals delimited by both 
visual and auditory signals (Figure 1C). Despite the presence of these sys- 
tematic errors, it is clear from the array of data that the varied durations 
used as standard stimuli were not confused with one another by the experi- 
mental subjects at any time. e 


F. SUMMARY 


The accuracy with which human subjects can reproduce sensofy experiences 
of brightness, flash-rate, loudness, pitch, and duration has been observed for 
systematically varied stimulus values. Standard stimuli, chosen from the middle 
portion of their possible ranges, were matched by the method of successive 
comparison by manual adjustment of variable stimuli following ong minute 
of delay. The matches made to original (standard) stimuli methodically 
' reflected their original value for all sensory dimensions explored. The uni- 
formity and accuracy observed in matching graded stimuli are taken to be 
alternate expressions of basic human ability to retain and reapproximate a 
variety of sensory values experienced only briefly and under controlled lab- 
oratory conditions. 
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RECOVERY OF FOOD CONSUMPTION BY RATS 
ON FORCED REPELLENT DIETS* * 


Institute of Environmental Psychophysiology, University of Massachusetts 


Warren H. TEICHNER,® Manton W. WAGNER, AND 
J. TIMOTHY ROWNTREE* 


A. INTRODUCTION 


. Techniques for evaluating the effect on rodents of chemicals in food vary 
from food acceptance tests in which the animal is permitted a choice of treated 
and untreated food to feeding tests in which only treated food is available. 
Although chronic feeding tests have used untreated food deprivation periods 
of up to 24 hours, little has been done to establish the possible effects of long- 
term restricted feeding regimes in which only treated foods are available. There 
is the possibility that rodents under such regimes will‘adapt to the chemical 
and thereby reduce its potency. This experiment was carried out to, see 
if such adaptation occurs. The general approach was to evaluate the chronic 
effect on food consumption of rats having their normal diet contaminated 
at various levels by one or the other of three different chémical repellents. In 


addition preliminary comparisons were made of the difference in effect between „ 


two strains of rat. i 

Aside from the use of chemicals in the diet as a means of studying taste 
and of studying the effects of drugs and repellents, chemicals in food provide 
a possible method for manipulating the hunger level of animals in studies of 
drive. In particular, if repellents are used that influence food consumption, 
the behavior of animals maintained on a constant deprivation schédule can 
be studied following varying induced leyels of drive. Such a procedure permits 
study of hunger levels, magnitude of reinforcement, etc., without the presence 
of uncontrolled diurnal factors that accompany comparisors among different 
deprivation periods. To study drive in this way, however, it is first necessary 


* Received in the Editorial Office, Provincetown, Massachusetts, on. December 21, 
1965, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
righ rnal Press. " F 

Re was supported by Contract DA19-129-AMC-386- (N) with the 
U. S. Army Natick Laboratory. Miss Barbara Stoneback assisted importantly in the 
collection of the data. Grateful acknowledgment is made to the U. S. Fish and 
Wildlife Service, Denver, Colorado, which supplied the chemicals used. 

2 Now at Tufts University, Medford, Massachusetts. 

3 Now at Valparaiso University, Valparaiso, Indiana. 


23 


са 


24 JOURNAL OF PSYCHOLOGY 


to establish effective repellents, determine nontoxic levels of administration, 
and obtain functional relationships between amount of repellent in food and 
food consumption. This experiment may be considered as a first methodological 
step in these directions. 
B. Mrruops 
1. Subjects 


Forty male, albino rats of the CD strain and 15 male, hooded rats were 
used as subjects (Ss). The animals averaged 90 days old and 250 gm body 
weight at the start. All were experimentally naive; all were housed in indi- 
vidual cages in an air-conditioned colony room. 

2. Procedures 


^ The investigation involved four phases. Phase I was а 26-day pretest period 
during which the animals were adapted to a 23.5-hour deprivation regime 
using uncontaminated food. Phase II was a 22-day test period during which 
11 subgroups of five ranimals cach received different food treatments. The 
subgroups were formed by assigning individual animals on the basis of their 
-order mean food consumption over the last five days of Phase I. This 
procedure produced approximately equal food consumption groups. The food 
treatments of Phase II are shown in Table 1. 
Phase III was a 29-day recovery period identical to the conditions of 


TABLE 1 
EXPERIMENTAL CONDITIONS оғ PHASES II AND IV 
Test — Retest 
ppm ca concentration 
ppm (ppm) 
Group Repellent Phase II Phase IV 
eee 47 
1 None (control group) 
2 Acti-dione: B-2-(3,5-dimethyl- 
hexyl)- 
» 2-hydroxyethyl 2 
glutarimide 2.5 PUES 
3 Acti-dione 5.0 5.0 
4 Acti-dione 20.0 20.0 
5 Car-Ban T.A.: Tributyltin acetate 20.0 1000.0 
6 Car-Ban T.A. 40.0 2000.0 
7 TNBAC: a 
*aniline complex 500.0 500.0 
$ TNBAC 1000.0 1000.0 
9* Car-Ban T.A. 20.0 1000.0 
10* Acti-dione 5.0 5.0 
11* Acti-dione 20.0 20.0 


* Groups 9, 10, and 11 were hooded rats. All others were albinos. 


=й 
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Phase 1. Phase IV was a second, 20-day test period having the same conditions 
as Phase II except for the three changes shown in Table 1. Water was sup: 
plied ad libitum at all times. Food consumption was obtained throughout for 
each animal. 

The food treatments were prepared a day in advance. ‘The uncontaminated 
(control) ration was a blended mixture of Purina Lab Chow Meal and 95 
per cent methanol. "The mixture was permitted to dry overnight and then, 
before feeding, reblended with an equal weight of water to form a damp 
mash. The contaminated mixtures were made the same way except that ap- 
propriate amounts of repellent were dissolved in the methanol before being 
blended with the meal. 

M * C. RESULTS у 

Figure | shows the number of animals of each group ‘of five which died 
during Phases II and IV. Not shown during Phase П are Groups 1, 2, and 7, 
and the tributyltin acetate (Car-Ban T.A.) groups, since none of these died. 
Car-Ban Т.А. groups were given increased concentratiorfs during Phase IV; 
therefore, they are shown in that part of the figure. Nong of the other groups 
lost animals during this second test period. 


* 
PHASE Il PHASE IY. 


LI 
ل‎ (ALBINO) 


NUMBER DEAD OF FIVE 


DAYS 


FIGURE 1 
NUMBER OF ANIMALS THAT DIED AND SURVIVAL ‘Time ror THE CoNDITIONS 
or THE EXPERIMENT (SEE TABLE 1) 
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Under Phase II, the figure shows that 20 ppm of B-2-(3,5- dimethyl-2- 
oxocyclohexyl) -2-hydroxyethyl glutarimide ( Acti- dione) was the most effective 
poison. All animals died. The albinos were most susceptible. The first animal 
(albino) died on the fourth day and the last died on the sixth day, whereas 
the first hooded rat died on the fifth day and the last died on the twelfth day. 
The greater susceptibility of the albino rats may also be seen in a comparison 
of Groups 3 and 5 (5 ppm Acti-dione). The figure shows that only one 
hooded rat died and that on the seventh day. The first albino died on the 
sixth day and all but one were dead by the end of the seventh day. That one, 
like the remaining hooded rats, survived the entire experiment. 


The next most lethal treatment was 1000 ppm trinitrobenzene aniline 
у complex (TNBAC). Two animals died on the seventh day, а third.died оп 
the eleventh day, and the remaining two survived. 


Car-Ban T.A. in 20 and 40 ppm doses was not lethal in Phase IL buri in 
Phase IV it did have some lethal effect. With 2000 ppm the first animal 
(albino) died on Day 9; however, the last animal of that group did not die 
until Day 17. At 1000 ppm, in contrast with the results observed with the 
other two repellents, the hooded rats were more susceptible. The first. of 
these animals died on Day 9; the last of the group died on Day 14. Of the 
comparable albino rats, the first died on Day 13; the fourth died on Day 15; 
and one survived. 


"The results in terms of food consumption, excluding those animals which 
died during Phase II, are shown in Figures 2, 3, and 4. The values presented 
are based on the amount of food consumed per rat per day. Each figure com- 
pares the control group with one of the three agents over the course of the 
experiment beginning with the last four days of Phase I. Each point is a 
group mean over two-day periods. 

Figure 2 shows the effect on food consumption m Acti-dione. 'The control 
group actually had the smallest food consumption during Phase I; and over 
the course of the experiment, its food consumption tended to vary considerably. 
Nevertheless, the data are clear in showing that the immediate effect of the 
contaminant in both test phases was a marked drop in food consumption not 
shown by the control group. The animals tended to restrict their food intake 
to very low levels at first and then to increase them slowly and consistently, 
so that by the end of each test period they were approaching a level which 
was roughly 60 per cent of the food consumption of the control group. The 
hooded animals actually equaled the food consumption of the control group 
for 10 days during Phase II. 
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When the two test phases are compared in Figure 2, there is a suggestion 
that some of the immediate drop in food consumption in Phase IV was less 
than during Phase II and that the recovery in food consumption began 
earlier. This could not have been predicted from the Phase III data, since 
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j FIGURE 2 
Foop CONSUMPTION OF FINAL SURVIVING RATS ON ACTI-DIONE 
in this phase the contaminated groups recovered their pretest food consumptions 
quickly and resembled the control group throughout. 

Figure 3 presents the food consumption of the two TNBAC groups and the 
control. The effects are comparable to those of the previous figure in showing 
marked and immediate reductions in food consumption followed by gradual 
trends toward recovery and the suggestion of less of an effect in Phase IV 
than in Phase II. Comparison of Figures 2 and 3 indicates that the early 
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reduction of food intake and the recovery during the two test phases were 
very similar. 

Figure 4 shows not only that, during Phase II, Car-Ban T.A. did not reduce 
food consumption, but that much of the time the control group ate the least. 
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FIGURE 3 
Еоор CONSUMPTION or FINAL SURVIVING Rats on TNBAC 
However, at 1000 and 2000 ppm, where only one of the 15 animals survived, 
food consumption dropped immediately to very low levels and from that 
point continued on a generally downward trend. 


D. Discussion 


Except for Car-Ban T.A. at 20 and 40 ppm, all agents at all concentrations 
were initially effective repellents. This was shown by the marked initial decrease 
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in food consumption. With continued testing, except for the higher Car-Ban 
T.A. treatments, food consumption recovered gradually, until by the end of 
each test period it was approximately 60 per cent of normal. Whether a still 
greater amount of recovery would have been found had the test periods been 
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FIGURE 4 
Еоор CONSUMPTION OF FINAL SURVIVING RATS ON Car-Ban Т.А. 


extended cannot be determined from these data. However, the amount of 
recovery obtained suggests an important adaptation evhich should be considered 
in evaluating the effectiveness of chemical repellents. Since some animals died, 
while others showed a large amount of adaptation, the results may also have 
interesting genetic implications. Further support for genetic speculation. is 
offered by the finding of differential susceptibility of the hooded and albino 
rats, although the results in this regard are not entirely clear. Either these 
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two strains differ in general susceptibility to different chemicals or in specific 
susceptibility. The results suggest that further research might find more 
support for the latter hypothesis. 


With TNBAC at 1000 ppm, three of five animals died by Day 10. The 
remaining two tended to recover most of their normal food consumption. 
"There was some suggestion of a faster recovery during the second test period 
as compared to the first one. These findings differ from those of Fogelman 
et al. (1), who found no toxicity in their four animals at the same concen- 
tration of TNBAC and reported an even greater reduction in food consump- 
tion during the last two weeks of their four-week testing period than in 
the first two weeks, However, that experiment differed from this one in that 
(a) their animals were on ad libitum feeding; (b) they obtained „a high 
degree of spillage which was avoided here by the use of mash and short, pre- 
conditioned, feeding periods; and (c) their animals also had uncontaminated 
food available. Thus, their results suggest that rats do not prefer TNBAC; 
ours suggest that given no alternative, those that survive can adapt to it, at 
least up to 1000 ppm. 

"The work of Lewis and Hedges (2) indicates an acute oral toxicity of 
400 mg per kg of Car-Ban 'Т.А. for rats. No chronic study of any sort 
appears to be available. Our results suggest that with no other food available, 
1000 ppm in food is lethal although rats can survive for at least eight to 17 
days at a concentration of 2000 ppm by ingesting only small quantities of the 
contaminated food. At 1000 and 2000 ppm no evidence of adaptation was 
found. 

The chronic toxicity of Acti-dione for the rat is estimated as 2 ppm in the 
diet (3). In the present study, all animals survived and showed a recovery 
at 2.5 ppm. At 5.0 ppm, of 10 rats, five survived (one albino and four hooded) 
and all five exhibited a large recovery of food consumption. The data suggest 
that the chronic toxicity of Acti-dione has been significantly underestimated. 

All results coasidered, the data appear to have several important implica- 
tions for the evaluation of chemical rodent repellents. They suggest that short- 
term evaluative techniques may greatly underestimate the repellency and 
toxicity of the chemical being evaluated and that the effectiveness of an agent 
may decrease for animals that survive the first week or two of exposure. 
Although the experiment did not relate to this question, it is conceivable that 
animals which adapt might also develop altered food preferences, The results 
speculatively suggest the possibility of a genetic adaptation via the surviving 
animals and among existing strains. Finally, the data appear clear in indi- 
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cating that the food consumption of rats can be manipulated systematically 
by the use of repellents in the diet. Systematic studies of specific repellents 
appear to be in order as a means of developing standard hunger-inducing ex- 
perimental procedures. 


E. SUMMARY AND CONCLUSIONS 


A chronic feeding study was carried out at acute and subacute concentra- 
tions of B-2-(3,5-dimethyl-2-oxocyclohexyl) -2-hydroxyethyl glutarimide, tribu- 
tyltin acetate, and trinitrobenzene aniline complex. Two rat strains were used. 
Under conditions in which animals have been preconditioned to a 23.5-hour 
food deprivation regime and in which only treated food is available, the results 
indicate а marked recovery of food consumption following an initial repellency, 
even among animals surviving doses lethal to other animals, © 
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EYE AIMING BEHAVIOR DURING THE SOLUTION OF 
VISUAL PATTERNS** 


Tufts University and Harvard University 


Warren Н. TEICHNER AND LEAH M. Price? 


A. INTRODUCTION 


Finding a visual pattern in an array of stimuli appears to be a problem- 
solving or concept-forming task which involves successive data inputs repre- 
sented by successive eye fixations. It may also involve the development of an 
hypothesis or strategy or concept which is applied as a guide to data-gathering. 
by disecting the position of the fixations. As a concept is evaluated, $'s fixa- 
tions may jump ahead or out of his present data-gathering path to test a 
prediction or he may retrace previous steps to verify the basis of the concept. 
On the other hand, i£ he had perfect recall of the data obtained in earlier 
fixations, he might not retrace at all, since he could verify by memory. While 
this analysis is admittedly speculative and clearly an oversimplification, it has 
a certain reasonableness and has the advantage of suggesting a method for 
the study of visual pattern perception or of problem-solving behavior in gen- 
eral. Specifically, it suggests that eye movements that result in the obtaining 
of new data represent a data-acquisition process, whereas recursive eye move- 
ments represent a forgetting process. Furthermore, it suggests that there 
should be a difference between those data-acquisitioning eye movements which 
are directed by an hypothesis-testing process and those which are made in the 
absence of an available concept. Finally it suggests that conditions which 
influence short-term memory should affect the frequency or nature of recur- 
sive movements and that eye movements, in general, should be sensitive to 
cohditions which influence attention and, therefore, that eye-movement se- 
quences may” serve as a stress indicant. These possibilities fof the use of eye- 
movement data as a means for studying nonvisual processes involved in ocular 
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patterns were noted by Brandt (1) in 1940 and more recently by Mackworth 
and "Thomas (3) in 1962 and by Mackworth (2) in 1964. 

Although there are available a fairly large number of eye-movement studies 
and quite a large number of problem-solving and concept-formation studies, 
there seem to be no experiments in which eye-movement data were obtained 
while the subject (S) was presented with a specific problem requiring the 
development of a unique concept. Our intention was to obtain a first set of 
data of this sort and with it to explore the usefulness of the general approach. 


B. METHODS 


The problems used were letter sequences reported by Simon and Kotovsky 
(4). Twelve of their 15 sequences were selected as those which could be 
"classified into three groups of four each as easy, moderate, and difficult based 
on a preliminary experiment. : 


A sample of the sequences, classified as easy, is RSCDSTDETUEF—. 
A sequence classified as moderately difficult is ABMCDMEFMGHM—. 
„А sample classified as difficult is JKQRKLRSLMST—. 


The $ was instructed that his task was to supply the next letter that would 
occur if the sequence were extended. Thus, in the sample sequences the correct 
responses are the letters, U, I, and M. 

The Mackworth Eye Camera was used to obtain 10-second duration 
Polaroid photographs of S's eye positions while he solved the problem. ‘The 
sequences were back projections of 2 X 2 inch slides to a frosted glass screen 
normal to $'s view and at a viewing distance of 28 inches. The projected 
letters were white on a dark background. Each letter subtended a visual 
angle of 0.75? ; the letters were 1.75? apart on center, An “X” 2° to the left 
of the first letter on the screen marked the position that § was instructed to 
fixate until given a verbal signal to read the sequence. The slide was made 
available simultaneously with this signal. The § was also instructed to close 
his eyes when he had solved the problem, thereby omitting any unnecessary 
eye-movement recordings. He then reported his solution verbally. The 
photographs contained the letter sequence, the positions of S's eye during the 
10-second period, and an associated time mark which permitted identifying 
the sequence of eye positions. 


1. Subjects 
The Ss were 10 male college students paid for their participation. 
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2. Procedures 


Each $ was instructed first in the nature of the sequences and given a 
practice slide, but without photographic recording. He was then run in one 
session under three different experimental conditions: (a) unlimited time to 
inspect the display—unknown to $, photographs were taken only of the first 
10 seconds of this process; (5) mild speed stress—Ss were permitted only 10 
seconds to view the display; (c) blur with unlimited time—to blur the pro- 
jection the projector was slightly defocused a constant amount. The amount 
was that sufficient to provide readable letters, but with definite loss of 
contours. 

"To control for order effects in the use of the same sequences under different 
experigental conditions, the difficult and moderate problems were deliberately 
confoynded into a counterbalanced arrangement for the ünlimited and speed- 
stress comparisons, Half of the 10 Ss first viewed the difficult sequences 
under the unlimited condition and then viewed, ће moderately difficult ones 
under speed stress; this order was reversed for the other five Ss. The easy 
slides were always used for the blurred condition. 2 


C. RESULTS è 


For the purpose of scoring the data, the Polaroid photographs were opaquely 
projected to a data form containing the sequences in actual size. The data 
were transferred to this from the photograph and all measurements were 
then made on the transferred data, А variety of measures were obtained, For 
each measure the data were grouped according to whether $ solved the se- 
quence correctly, whether the measure was in the first half or second half of 
the 10-second-exposure period, and whether the measure was part of a forward 
or recursive-movement, sequence, The measures used were number of ffxations, 
distances between fixations, and runs. A тип was defined as two or more fixa- 
tións in a constant direction. Thus, a run does not differentiate number of 
fixations „in °а constant direction; however, number of forward or recursive 
fixations does. 

Comparisons were made between sequence difficulty levels, but since these 
had been deliberately confounded, only a small number of between-group 
measures were available having comparable conditigns. With these there was 
a suggestion of an increased number of fixations as difficulty increased, but 
the results were not consistent. 

Table 1 summarizes the results with regard to fixations, runs, and length 
of eye movements in terms of correctly and incorrectly solved sequences. The 
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fixations are presented without regard to direction of movement; the lengths 
are in minutes of visual angle. The bottom of the table presents the mean 
percentage of right responses for each condition. 

Across experimental conditions, the table shows that all three measures 
decreased systematically from unlimited to speed to blur. One sizeable inver- 
sion may be seen in the blurred-right mean for fixations, and to a smaller 
degree for runs. Another is in the relatively small movement length of the 
unlimited-wrong case. However, in general, and without exception, when 
right and wrong are not considered, the number of fixations, the number of 
runs, and the length of movements decreased systematically across experimental 
conditions in the order shown. ? 


TABLE 1 ; о 
2 „ MEAN Eye AIMING MEASURES 
ل‎ OF" 
Measures Unlimited Speed Blurred 
No. of all fixations " 16.8 15.1 14.9 
Right " 16.4 13.8 154 
Wrong 17.1 16.1 14.1 
No. of all runs , 5.7 54 4.5 
^ Right 5.6 44 4.9 
Wrong 5.9 5.3 4.6 
Length of movemert (min. arc) 196 178 166 
Right = 200 149 148 
Wrong 188 198 182 
Per cent right 50 47 64 


The first subdivision of Table 2 shows the number of fixations under each 
condition analyzed into forward and backward movements and first and 
second half of the 10-second recording period. The table shows that the 
number of forward fixations always exceeded backward ones. It can also 
be seer? that forward fixations decreased in number from the first to the 
second five seconds, whereas backward movements increased in number. 

The second subdivision of Table 2 shows the same breakdown in terms of 
runs. Although these results are not as consistent as the previous ones, and 
the differences not large, they also suggest a decrease in the order of unlimited, 
speed, and blur. They are consistent throughout in showing slightly more 
runs on the average in the forward direction. They also suggest differences 
between first and second S-second periods, but the differences are very small. 

Results in terms of length of movement are shown in the third subdivision 
of Table 2. The table shows that in order of unlimited, speed, and blur, the 
length of both kinds of movement decreased, and that forward movements 
decreased in length from the first to the second five seconds, whereas backward 
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TABLE 2 
MEANS FOR THREE MEASURES. DIRECTIONALLY 
Unlimited Speed Blurred 
Exposure period Fwd. Bkd. Fwd. Bkd. Fwd.  Bkd. 
Mean number of fixations directionally 
First 5 sec. 6.5 2.3 8.1 24 6.0 19 
Second 5 sec. 5.5 3.1 6.1 3.1 4.5 2.5 
Mean number of runs directionally 
First 5 sec. BS 7 ЧА 14 10 
Second 5 sec. 15 14 1.6 13 14 12 
Mean movement length (minutes of arc) directionally 

First 5 sec. 162 284 152 250 160 188 
* S cond 5 sec. 156 344 140 307 125 254 


iP S.cond $'se. ' I БЫБЕЕЕ——— 


ones intreased. The table also shows that backward movements were always . 
longef than forward ones. 


D. DISCUSSION . . 


All measures decreased in the order of unlimited, speed, and blur. Thus, 
in that order, the number of runs became smaller, the number of fixations 
was reduced, and the distance between fixations was reduced. This suggests 
that in solving problems under the kinds of mild stress that we used, $ tends 
to spend less time scanning and, perhaps, hypothesis-testihg and more time 
extracting information from each detail of what he sees. In different terms, « 
his attentional field becomes narrowed and his mode of processing infor- 
mation becomes more systematic under mild stress than in nonstress conditions. 
Such an interpretation is consistent with data reported by Mackworth (2) 
showing that when portions of a picture are presented in blurred form for 
identification, there is a marked increase in attention to the blurred area 
relative to the unblurred area. 

„The number of fixations and the number of runs were both greater for 
incorrectly solved sequences than for correctly solved sequences. In general, 
the length “of movement was longer too. Again this suggests a reduction of 
scanning and an increase in attention to detail associated with correct solutions. 

Recursive movements were found to be considerably longer than forward 
ones, a finding which is consistent with the assumption that recursive move- 
ments represent instances of forgetting. Inspectiore of individual records did 
not suggest any systematic rereading or rescanning of the entire sequence 
as might occur if the backward movements were а systematically occurring 
search activity rather than a memory-refreshing one. Thus, although some 
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of the backward movements may have represented such an activity, many or 
most of them can also be interpreted as representing a memory-refreshing one. 

A very consistent result was the finding of more forward than backward 
movements in the first five seconds and more backward than forward ones in 
the second five seconds. If backward movements represent a memory-refreshing 
process, this result suggests that the initial activity of S is primarily data 
acquisition and that this is followed by a primarily memory-refreshing 
activity. As discussed earlier, backward movements may represent the verifi- 
cation of a concept or hypothesis; however, if memory were perfect, $ would 
not need to look back for verification since he would remember the sequence. 


E. Summary AND CONCLUSIONS 


"The results suggest a narrowed attentional field and a heightened: atten- 
‘tion to detail with slight blurring and with mild speed stress, They suggest 
the same process as associated with correct solutions even in the absence of 
stress. The ‘results also suggest a systematic change in the problem-solving 
Strategy from information-gathering in the early time period to memory- 
refreshing and verification in the later one. While it is really too soon to be 
confident about the identification of these particular underlying processes as 
being reflected by eye-movement data, the data appear to be sufficiently 
systematic and sufficiently consistent to indicate that the present approach 
offers an important experimental method for use in further study, 
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Г DOGMATISM AND TEST ANXIETY* 


| Columbia University 


Martin Т. RERHUN 


А. INTRODUCTION 


Rokeach has hypothesized that the more closed-minded a person is, the 
more he will have “а relatively closed cognitive organization of beliefs and 
disbeliefs about reality" (1, p. 195). In line with this hypothesis, we should 
expect that highly dogmatic people should have greater difficulty in receiving 
or utilizing new information than should less dogmatic people. А concomitant 
of thisedifculty would be that highly dogmatic individuals, because of the 
greater personal threat involved, would show more anxiety’ in situations where’ 
they have to exhibit new information and knowledge—namely, in the test 
situation. 4 w 

The present study is concerned with the relationship between dogmatism 
and test anxiety. It was predicted that dogmatism would be directly related 
to test anxiety. That is, scores on the Dogmatism Scale should correlate posi- 
tively with test anxiety scores. > 


i LI 
B. METHOD 

'The Rokeach Dogmatism Scale (2) and Sarason's Test Anxiety Scale 
(TAS) were administered to three different groups: 108 male undergraduates 
in a highly selective college during the fall semester, another group of 78 
male undergraduates in the same college during the spring semester, and a 
third coeducational group of 123 graduate and three undergraduate students 
in a psychology course in a teachers’ college. ° 


’ С. RESULTS 


A signifiant positive correlation between the Dogmatism Scale and the 

"TAS is found in all three groups. In the fall semester undergraduate group 

Bi correlation was 25 O < Lon the spring semester undergraduate 

к group it was .26 (p < .05), and in the teachers' college group it was .23 


( < 01). 


The results are summarized in Table 1. 
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TABLE 1 
CORRELATIONS BETWEEN DOGMATISM SCALE AND TAS IN THREE GROUPS 
Group N Correlation Р 
Fall semester undergraduates 108 .25 < .01 
Spring semester undergraduates 78 .26 < .05 
Teachers’ college 126 23 < .01 


D. Discussion 


The present findings demonstrate a significant positive relationship between 
dogmatism and test anxiety in the three groups tested. The findings support 
the hypothesis that closed-minded people tend to be more anxious than open- 
minded individuals in examination situations. i 

The results of the present study suggest a possible explanation for the nega- 

„tive relationship found between the TAS scores and measures of intelligence 
(3, 4, 5, 6). That is, high dogmatism may impair intellectual functioning due 
to anxiety generated in the learning situation—the dilemma for the highly 
dogmatic’ people being a conflict between the need to achieve and the need 
to exclude new information. Also, in excluding information, the performance 
itself is likely to be diminished. Such possibilities appear to call for further 
investigation into the background, early learning experience, and comparative 
performance of high-"and low-dogmatic and test-anxious individuals. 
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CHILD BEHAVIOR AND PARENTAL ATTITUDES* 


Southern Illinois University 


MICHAEL ZuNICH 


A. PROBLEM 


In the development of a child's personality the influence of parental attitudes 
is a meaningful factor. Parental attitudes constitute the main social influence 
that the child experiences during his earliest years. "These attitudes together 
With the frustrations they impose, the techniques of control, and the 
provocatives they offer serve as originative forces on the child’s behavior, 
especially during the formative years. Yet in reviewing the literature ono © 
finds comparatively little empirical evidence concerned with “ће relation 
between parental attitudes and child behavior. Additional studies may aid in 
understanding the complexity of problems inyolved between parental attitudes 
and behavior of children. The purpose of this study was to investigate the 
relation between parental attitudes and the actual behdvior of children. € 


B. METHOD 1 
1. Subjects 


Of the 36 subjects, 18 were female and 18 male ranging in age from 2-9 
to 5-0. The parents of these subjects ranged in age from 22 to 45. 


° 2. Experiment 


Direct observation, utilizing a time-sampling technique and predetermined 
categories, was conducted in the child-development laboratory during’ regular 
school hours, through a one-way vision screen, The conditions of laboratory 
observations were as follows: t 

1. A pertable, battery-operated unit with a controlled fashing light was 
utilized as a timing device (this apparatus was deemed very successful, since 
the observer could view the light and child simultaneously and could record 
the behavior at the exact time of the flash). 

2. Each observation consisted of a five-minute duration. 

3. No two observations were made on one child in succession, and the 
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number of observations was restricted to not more than two on any child 
during a day. 

4. Observations were made during self-regulated periods and were not 
made in circumstances in which the teacher was conducting the activity (e.g., 
music or story periods). 

5. An alphabetical sequence was established for observing the children. 
An observation was made on the next child appearing on the list if a child 
was absent. 

The child's behavior was rated and recorded under the appropriate category 
every five seconds during a five-minute-observation interval. Twenty-four 
observations were made on each child, making a total of 960 observations of 
five-minute duration. 

Brief definitions and descriptions of the categories used in the investigation 
appear below. The ‘recording symbols, behavior categories, and definitions 
were: 

(x) Asking Permission—e.g., confirms the advisability of a proposed action. 
Example: “May I put some of this sand in the water?” 

(c) Contact—e.g. „playing and/or conversing with others physically or 
verbally. Physically means sitting or being near others even though nothing 
is spoken. Verbally means purely social conversation with others. Example: 
“This is а nice doll—it is just like the one I have at home.” 

(+) Cooperation—e.g., responds to comments, suggestions, or requests 
with apparent interest and willingness. Example: "I would love to play house 
with you." 

(n) Criticism—e.g., criticizes or blames, or becomes physically aggressive. 
Example: “You can't throw а ball very well, сап you?” or You're mean—I 
don't like you.” 

(d) Directing—e.g., specifically states the course of action he wants others 
to follow. Example: “Put that block on top—give me the green one—here, 
hold the doll while I finish the house.” 

(z) Indications of Anxiety—e.g., expresses verbally or nonverbally some 
concern over the consequences of his activity. Also includes emotional reaction, 
crying or near approach to it. Example: “I spilled some water,” or “I broke 
the turtle.” 

(i) Interference—e.g., interferes with an activity with the intent of 
stopping it completely. Example: “Hey there, 2 t splash anymore." or “No, 
you are not to drink the water from those cups." 


(—) Noncooperation—e.g., ignores, or refuses to comply with or to accept 
stimulation. Example: “No, I don't want to do that." 
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(p) Playing Interactively—e.g., plays with others within the framework 
of his own conception of play. Example: I'll be the milkman and I'll deliver 
to you some milk." 

(m) .Praise—e.g., expresses approval or affection or is considerate of others' 
welfare. Example: “That’s a nice house you built for the lobster" or "I'll 
wipe the water off this chair so you can sit here." 

(o) Remaining out of Contact—e.g., plays independently away from rest 
of the group, or looks at books. Example: Looking out of the window. 

(т) Restricting—e.g., attempts to modify others’ behavior by qualifying 
its intensity, speed, and manner of executing, but does not stop activity com- 
pletely. Example: “Don’t splash the water so high.” 

(a) Seeking Attention—e.g., calls attention to himself or his activity ; 
desires focusing on himself and what he is doing. Example: “Look at what . 
I'm doing" or *Look at this road that I've built—look!” 4 

(k) Seeking Contact—e.g., asks to come into physical contact with him. 
Example: “Come over and sit by me” or “I wish you'd come ovet and play 
in the water with me—won't you?" Я 

(h) Seeking Help—e.g., physical—asks help either, with some difficulty 
connected with himself or with his activities. Example: “I can’t pound this 
right—hold the nail for me.” Mental—asks for ideastin playing. Example: 
“What can I do now?" or “How can I make this bridge ‘stay up TA 

(t) Seeking Information—e.g., questions in pursuit of factual knowledge. 
Example: “What kind of boat is this?” 

(m) Seeking Praise—e.g., indicates a desire for praise or affection. Ex- 
ample: “Don’t you think this is a nice house that Гуе built?” 

(s) Suggests—e.g., suggests an activity or politely phrases his request. 
Example: “Lets have a tea party now, shall we?" or “Will you bring me 
a towel, please?" ў $ 

Prior to observations of subjects it was necessary for two observers to 
bécome familiar with the behavior categories, code letters, and scoring system. 
Observer réliability was based on total category appeararice,eand refers to the 
ability on the identification of an observed behavior and its placement within 
a given time interval. 

The reliability of recording the observation was obtained by calculating the 
per cent of agreement between two observers recogding child behavior simul- 
taneously and independently during 30 five-minute periods. The formula 
utilized was number of agreements divided by 60. The measures of agreement 
were obtained by comparing the observations of one observer with observations 
taken by another observer. The number 60 represents the total number of 
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symbols recorded in a five-minute period, one symbol being recorded at every 
five-second interval. Children who were not included in this study served as 
subjects for establishing reliability. The total observer reliabilities for the 
30 periods ranged from .83 to .97. This represented a total of 150 minutes of 
observation. 

"The Parental Attitude Research Instrument ( PARI) developed by Schaefer 
and Bell (1) was utilized to obtain attitude measures toward child rearing. 
The PARI was administered to the parents after the child's interaction was 
observed and recorded. The instrument was given separately to each parent 
on two different occasions. Approximately two weeks elapsed before the second 
parent was given the PARI. › 

Sixteen of the 23 subscales in the PARI were utilized. Since the PAR 
measures attitudes toward child rearing and family life,»only subscales pertain- 
"ing to child rearing Were used in this study. Seven of the subscales thatswere 
concerned with family-life attitudes were excluded. 


, C. RESULTS AND Discussion 


Examination of appearance of categorized child behavior in the laboratory 
showed that Contact, Cooperation, and Playing Interactively constituted the 
major types of child behavior while under observation. Although some of the 
differences were small in frequency, girls evidenced more positive types of 
behavior than boys, and boys more negative types than girls. The girls ex- 
hibited such behaviors as Contact, Cooperation, Playing Interactively, Praise, 
and Seeking Information much more frequently than boys. However boys had 
a higher frequency than girls of Criticizing, Directing, Indications of Anxiety, 
Interference, Noncooperation, Restricting, Seeking Attention, Seeking Con- 
tact, and Seeking Praise. 

Significant relations which appeared between parental-attitude scores and 
observed-behavior ratings appear in Table 1. 

Of the comparisons made between "the frequencies in the 18 child-behaviór 
categories and 16 attitude subscales, nine evidenced significant relationships 
at the .05 level or beyond. Relationships are suggested by the significant values 
of the correlation coefficients between attitude subscales and behavior cate- 
gories: Subscale: Approval of Activity; Behavior Categories: Contact and 
Playing Interactively. Subscale: Breaking the Will; Behavior Categories: 
Criticism, Directing, and Indications of Anxiety. Subscale: Comradeship and 
Sharing; Behavior Category: Contact. Subscale: Encouraging Verbalization; 
Behavior Category: Contact. Subscale: Irritability; Behavior Category: In- 
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dications of Anxiety. Subscale: Strictness; Behavior Category : Indications of 
Anxiety. 

In view of the 288 comparisons made between the attitude subscales and 
child-behavior categories these statistical relationships should be undertaken 
with caution as one may observe values which attained significance at the .05 
level approximately five times out of 100 when no real relationship exists. 


TABLE 1 
CORRELATION VALUES BETWEEN PARENTAL-ATTITUDE SCORES 
AND OBSERVED-BEHAVIOR RATINGS 


Behavior Categories 


Indica- Playing 
Attitude tions of | Seeking Inter- 
Supscales Contact Criticism Directing Anxiety Attention actively 
Apprqval of е < 
Activity .63*** 33° 
Breaking the Will .34* 42* 42" 
Comradeship ирж 
апа $һагїпд 984€ , 
Encouraging 
Verbalization 68 
Irritability 38% € 
Strictness 6539 
© 
*$ =205. 
Ex p= E Ы 
++ 5— 001. 


Although the child-behavior categories were not specifically designed to 
yield measures of phenomena assessed by the PARI, many of the observed 
child-behavior categories were hypothesized to reflect qualities of relationships 
which the PARI was designed to measure. It was hypothesized, for example, 
that the PARI subscale Comradeship and Sharing would be significantly re- 
lated to behavior categories Asking Permission, Contact, Cooperation$ Playing 
Interactively, Praise, Seeking Information, and Suggests. i 

It also should be noted that the lack of statistically significant relationships 
between: parental attitudes toward child rearing and most of the selected 
behaviors of children in a structured laboratory setting may be a function of 
the fact that the child’s behavior may not have been representative of his 
behavior under home conditions. In his study of observation of mother-child 
interaction in the laboratory setting and in the home, Schalock (2) points 
out that the behavior, in many respects, is not comparable. The child, for 
example, may have displayed more socially acceptable behavior and may have 
inhibited less acceptable behavior than was usual in the home situations. 
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Since many of the published findings concerning parent-child relationships 
have relied on information obtained from questionnaires, rating scales, and 
interviews rather than upon direct observation, it is difficult to compare the 
present results, However Zunich (3) noted that there is considerable incon 
sistency between what parents report to be their attitudes concerning the 
guidance of children and their behavior when observed in interaction with 
their children. If the investigator obtained a reasonably close approximation 
of child behavior, the findings suggest that child behavior of children in a 
structured laboratory setting cannot be predicted from an analysis of parental 
attitudes toward child rearing. 


D. SUMMARY 


The purpose of this study was to investigate the relation between parental 
“attitudes and the actual behavior of children, Of the 36 subjects, 18 ‘were 
female and 18 male ranging in age from 2-9 to 5-0. The parents of these 
subjects ranged in age from 22 to 45. 

Direct observation, utilizing a time-sampling technique and predetermined 
categories, was conducted in the child-development laboratory during regular 
school hours, through a one-way vision screen. The Parental Attitude Research 
Instrument was administered to the parents after the child’s interaction was 
observed and recorded. 

Contact, Cooperation, and Playing Interactively constituted the major types 
of child behavior in the laboratory. Girls evidenced more Positive types of 
behavior than boys; boys, more negative than girls, 

Of the 288 comparisons made between the attitude subscales and child-be- 


havior categories, nine evidenced significant relationships at the .05 level or 
beyond. 
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PERSONALITY VARIATION IN LOWER-CLASS CHILDREN? ! 


Youth Development Center, Syracuse University 


Davin E. Hunt AND JOHN DOPYERA 


А. INTRODUCTION 


Riessman’s description of “The culturally deprived child” (9) emphasized 
the differences, especially in learning style, between lower-class and middle- 
class children as a means of pointing out the special characteristics of the 
culturally deprived student to teachers and other persons working with them. 
His epphasis on between-class differences, however, led to a single within- 
class type with a single cognitive style, the culturally deprived child. This 
oversimplified representation of all lower-class children in terms of one general 
learning style was apparently intended to change teachers’ conceptions of these 
children through understanding how they differed from, middle-class children, 
but, at the same time, this monolithic view may also become a stercotype in 
its own right. Because of the increasing interest in‘ planning educational 
programs for the culturally deprived student, and the impact of Ricssman's 
description upon such programs, it seems appropriate to, consider from an 
empirical standpoint the degree of difference in orientation between lower- 
class and middle-class children as well as the degree of variation within each ' 
class. 

Therefore, the present report will consider personality variation within and 
between social classes from the Conceptual Systems viewpoint set forth by 
Harvey, Hunt, and Schroder (3) and elaborated by Hunt (4). Working on 
a project to develop indicators of developmental change in lower-class ghildren, 
we have derived personality patterns appropriate for characterizing per- 
culturally deprived population, but also 
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sonality variation not only within a 
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within other populations (5). Studying personality variation within lower- 
class children has the advantages of permitting improved understanding of 
these children and, if the dimensions can be applied to middle-class children, 
of opening the way for secing similarities between lower-class and” middle- 
clam children, 

From the Conceptual Systems view, development is seen as а continuous 
process which, under optimal conditions, proceeds in a given order to a higher 
conceptual level (CL). Higher CL is associated with increased interpersonal 
maturity and increased conceptual complexity, and thus is a desirable state. 
Under optimal conditions, progression on the CL dimension is viewed in 
terms of a series of successive stages, each characterized by a specific inttr- 
personal orientation and conceptual structure, If environmental conditions are 


“moral realism” in the concern with compliance to rules. è 

The generalized ground rules acquired in Stage I provide the foundation 
for the Stage 11 work of defining oneself and learning self-responsibility. 
Stage IT is characterized by concern about how one is distinctively oneself 


with the lower stages. 

As mentioned earlier, difficulty may occur at any one of the stages, The 
person may not successfully accomplish Stage I work, in which case we view 
his orientation as a Sub I stage which is characterized by impulsivity and 
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immaturity, When a child at Sub I stage enters adolescence, he may attempt 
to become more independent, without the necessary Stage 1 foundation which 
produces considerable negativism. 

Rather than classify a person into one of the three stage groups & we 
have categorically done for other purposes, we assigned cach person а single 
sore on the continuous CL dimension. A CL score of zero indicated im- 
pulsivity, cgocentricity, and inadequate socialization (Sub 1); a CL sore of 
1 indicated compliance and dependence on rules (Stage I); а CL sore of 2 
was characterized by raising questions, independence, and self-amertivencss 
(Stage 11). 

Although a person's position on the CL dimension is a very general descrip- 
tion of his personality, CL has been related to а broad domain of variables, 


such af differential edutational treatment (5), incidence pf delinquency (7), „а 


different forms of parental training conditions (1), and cognitive factors 
(11), Because of its relevance to both cognitive functioning and differential 
educational treatment, CL seemed appropriate for the t investigation ; 


class population to investigate the degree of difference and the degree of 
variation within each class. Оп the basis of common sense and ех 
investigations, it was expected that CL would be generally higher in the 
middle-class than in the lower-class group. Some recent descriptions imply 
little cognitive variation among lower-class students, but there was not a 
sufficient basis on which to predict which class would show greater variation ; 
so there was no explicit expectation about CL variation. 
y B. Метнор 
1. Subjects . 


The lower-class group consisted of all students attending a "center city" 
junior-high school in a lower-class section of a metropolitan area, over three- 
fourths af whom were Negro? The middle-class group coftsisted of all students 


middle-class and contained very few Negro students. Data were collected for 
approximately 95 per cent of the students in each school, so that the lower- 
class group contained 297 subjects and the middle,class, 717 subjects. — 
Practically speaking, there was no question that two school populations 
were very different in social clhss level even though there may have been an 
2 That this population is culturally deprived has been implicitly acknowledged in 


2 recent decision to close this school 2nd t» assign the students to several other schools 
in the city in an effort to redress racial imbalance. 
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occasional instance of individual overlap in the two class distributions. This 
commonsense impression was supported by the mean grade level of father's 
education, which was 10.3 years for the lower-class group and 12.0 years 
from the middle-class group. (Because of the large number of fatherless 
families in the lower-class group, this information was available for only about 
half of this group, so that the educational level of lower-class fathers is 
probably considerably overestimated. ) 


2. Procedure 


Subjects were tested in classroom-size groups by two experimenters. The 
sentence completion method, which was administered as part of a larger 
battery, provided the basis for obtaining CL scores. Each subject received 

„а booklet containing stems—e.g., “Rules,” “When I am criticized”—one on 
each page, and was given three minutes in which to write on each topic. 

Each of the six responses on the 1014 protocols was scored independently 
by two judges using the manual developed by Hunt and Halverson (6) 
specifically for measuring CL. Since this coding procedure was critical to the 
results, the general ‘referents and an example for each scale point are 
presented in Table 1. 


D TABLE 1 
CL SCORING REFERENTS AND EXAMPLES 
CL score Generic referents Example from "When I am criticized" 

0 Highly egocentric; no alter- “I ignore it. I don't like it and never 
natives; exclusion of all want to be criticized." 
negative events. * 

1 Categorical; little or no self- “I should take it with thanks, I work 
delineation; concern with harder and try to do the right 
“right-wrong,” “good-bad,” thing.” 

a “should” etc. ` 

a Beginning. self-delineation; “It tells me that other people may 

alternatives available; think quite different from me.” . 


greater differentiation. 
Unscorable Clichés; insufficient refer- “I am criticized." E 
ents; stem repetition. 


Even though interrater reliability between trained judges is fairly high 
(r= .85 to .90), each of the 6084 Tesponses was scored by two judges in 
order to maximize scoring ‘precision. The subject's CL score was obtained by 
computing the average of scorable responses. If three or more responses were 
unscorable, the subject was classified unscorable and dropped from the analysis. 
"Twenty lower-class and 25 middle-class subjects were dropped for this rea- 
son. "Therefore, the analysis was based on 277 lower-class subjects (132 male 
and 145 female) and on 692 middle-class subjects (356 male and 336 female). 


- 
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C. RESULTS 


Mean CL scores by social class and sex group are presented in Table 2. 

As expected, the lower-class mean CL scores were significantly lower than 
the middle-class scores for male, female, and total groups. However, in all 
three comparisons, the lower-class group showed significantly more CL varia- 
tion than the middle-class group. Because of the lower CL mean score in 
the lower-class group, the question of whether the greater lower-class variation 
might have resulted from a large proportion of very low scores was con- 
sidered. However, an inspection of the two class distributions indicated that, 


"» TABLE 2 
MEAN CL Scores BY SOCIAL CLASS AND SEX 
Class ® Male Female Total 
group Mean SD Mean SD * Mean 8D 
Lower 79 36 99 33 E 36 
Middle 1.01 28 1.06 А 22 1.09 ° , 25 
t 7.10** 227%. 6.43** 
F 1.30° , 1.50%“ 1.420 


* Significant beyond the .05 level. 

** Significant beyond the .01 level. 
even though the lower-class CL mean was .90, there were almost as many in 
the lower-class group with scores above 1.0 (25 per cent) аз there were in 
the middle-class group (30 per cent). The greater lower-class variation 
resulted partly from the extremely constricted middle-class variation in which 
almost half (47 per cent) of the subjects scored exactly 1.0—1.е., Stage I. 
When the data were considered in terms of stage classification, the lower- 
class group contained a higher proportion classified at the Sub I stage, and 
the middle-class group contained a higher proportion at Stage I—both as 
would be expected—but the lower-class group had a slightly higher propor- 
tion at Stage II. А Ч T 

Sex differences were also analyzed; and in agreement „with earlier in- 
vestigatións on similar cognitive factors (e.g. 2), the female mean CL score 
was significantly higher than the male score (р < .01) for both class groups. 
In the middle-class group, the variation within the male group was significantly 
greater (F = 1.26; df = 355, 335; $ < 05) than the variation within the 
female middle-class group, but there was no sex difference in variability within 
the lower-class group. 


D. Discussion 


The relatively higher conceptual level for the middle-class group in general 
is in keeping with earlier results (2) and also indicates the general differences 


© 
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between lower-class and middle-class students as implied by advocates of 
special programs for the culturally deprived student. However, the finding of 
greater variation in the lower-class group raises questions about using a 
single educational prescription for the culturally deprived student. 

Based on a description of the culturally deprived student as quite concrete 
and externally oriented, Riessman has suggested in a recent conference that the 
optimal educational environment for the culturally deprived student should 
consist of the following: “Consistency, structure, and order are funda- 
mental. .. . Extrinsic rewards and punishment are understood.” (10, p. 98). 
Riessman's description is similar to the Sub I orientation, and we have found 
that an educational environment similar to the one he describes is indeed 
most effective with this group (4). However, as Miller suggested at the 
same conference from which the Riessman suggestion came, “People vary. 
From what I have been able to learn, it appears that certain methods work 
very well with certain groups, but they do not work very effectively with 
others” (8, p. 119). Put in present terms, although Riessman’s suggestion 
may be very effective for some culturally deprived students, it may be very 
inappropriate for others. 

Using a Conceptual Systems change model (4), we have obtained evidence 
for the differential effectiveness of educational environments according to the 
student's conceptual level. With the present population of lower-class students, 
classroom groups were formed homogeneous in conceptual level—a Sub I 
group, a Stage I group, and a Stage II group. In an exploratory study with 
ninth-grade students, the teachers were unaware of the nature of the group- 
ings, but they quickly discovered that the groups were diffcrentially receptive 
to specific educational procedures. The Sub I group required considerable 
structure and concrete experiences, and could not maintain a discussion. The 
Stage I group functioned most effectively when competition and debates 
were involved. The Stage II group seemed to function most effectively when 
there was considerable opportunity for independent exploration, questioning, 
and differences of opinion. In the later study, homogeneous classroom groups 
were formed in all three grades, and served as the focal point in a program 
of differential educational treatment for the culturally deprived population. 
Within this context, Riessman’s recommendations might be very appropriate 
for a Sub I group, but very inappropriate for a Stage II group (this problem 
is further complicated because some teachers find it difficult to distinguish 
between the Sub I and Stage II orientation, perhaps because both involve 
some opposition), 


Therefore, it seems important to qualify Riessman’s description and sug- 
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gestion in light of the considerable variation observed within this population. 
If it is agreed that an understanding of a student's orientation permits deriving 
optimally effective educational procedures, then the present finding of con- 
siderable variation within the lower-class group is important because it 
points to the need for variation in the educational environments developed, 
and the coordination of these environments with the students. Such co- 
ordination or "matching" of student and educational environment is also 
applicable to middle-class students, but perhaps its most interesting. applica- 
tion might be to a recently desegregated school where variation in conceptual 
level might be used as a means of planning optimal educational environments 
in schools containing both lower- and middle-class students. 

che E. Summary 


٠ 

Riessman (9) has described the culturally deprived child in terms of a 
fairly uniform cognitive style, and suggested, educational prócedures ap- 
propriate for such students, Within this context the present investigation of 
junior-high school students found, as expected, that the conceptual level (CL) 
of a lower-class group was lower than that of a middle-class group. In contriist 
to what might be expected from Riessman’s description, however, the lower- 
class group showed more CL variation than the middleeclass group. This 
greater lower-class variation was discussed in terms of providing differentially 
effective educational procedures for students varying in CL, and the utility ` 
of Conceptual Systems theory for providing such coordination was considered. 
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THE EFFECTS OF EXPERIMENTALLY INDUCED INITIAL 
SUCCESS FOLLOWED BY FAILURE OR THE REVERSE 
ON SELF-CONTROLLED DELAY BEHAVIOR IN 
RETARDED AND NORMAL SUBJECTS* ! 


Behavioral Disabilities Center, University of Wisconsin 


Јонм PrLAUM 


E . А. INTRODUCTION 


The traditional delayed-reaction experiment involves either children, adults, 


or animals that are shown as many as five containers, one of which is baited — 


with candy or fruit. After being shown the containers, tlie subject is diverted 
for a fixed length of time and then is tested to see if he will choose the cor- 
rect container. А simplified example would be to bury or hide an' object in 
full view of an animal or child and then see how long the subject can re- 
member where the object was placed. $ 

One of the first experiments on this topic was conducted by W. S. Hunter 
(7). Hunter tested the ability of both rats and childrën to delay responses. 
Rats were first conditioned to run to one of three lighted" doors in order to 
get food. Then, after the light had been flashed, the rat was held back, and 
it was observed how long the rat could be delayed and still choose the correct 
door. Maximum delay was reported to be 10 seconds. 

Other researchers have studied delayed reactions. The research of Harlow 
(5), Tinkelpaugh (11, 12), Yerkes (13), and Kohler (8) tends to indicate, 
according to Osgood (9), that length of delay interval increases with the 
phylogenetic level of the organism. It seems that the more highly-d€veloped 
organisms have longer short-term memories. : / 

But, according to М. К. Denny (4), within the human species no consistent 
relationship. has been demonstrated between maximum length of delay and 
mental age, chronological age, ог intelligence quotient. Barnett, Ellis, and 
Pryer (1) report that defectives will delay longer if they first learn names 
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for the cues used in the task. Baumeister and Ellis (2) report that when 
exposed to a distraction, retarded subjects improve their performance and 
respond more quickly than retardates matched on M4. Most of the research 
on retarded subjects has been conducted with a restricted mental-age range, 
usually within an institutionalized population. 

The experiment herein undertaken follows procedures similar to the classical 
studies of delayed response. A multiple-choice situation is presented to the 
subject who is required to choose, among four alternatives, a figure identical 
to one that has previously been presented. The classical procedures have been 
modified in order to permit the subject to control his own delay period. 

The longer the subject delays, the more he is rewarded, provided the correct 
alternative is selected, The experimenter manipulates correct and incorrect 


=œ choices by arbitrarily passing the subject on five easy items, after which the 


experimenter fails the subject on five difficult items, or the reverse. The pur- 
pose of these modifications of the classical delay experiment is to study the 
changes in delay behavior as a consequence of initial success or failure and 
the combination of success and failure experiences, 


"According to social learning theory (10), it has been hypothesized that 
retarded persons have,a higher general expectancy for failure than do normals 
(3). If this were the case, given Y amount of initial general expectancy for 
failure, each subsequent success experience would subtract Y amount of ex- 
pectancy for failure. Each successive success experience would reduce the 
subject’s specific expectancy for failure on the next item. 

When failures follow successes or successes follow failures, new conditions 
are introduced, namely the expectation for successes following failures or the 
reverse. The studies of Gardner (1958) and Ringelheim (1958) as discussed 
by Crorawell (3) indicate that retardates do less well than normals during 
a failure sequence which follows a success sequence. What Gardner calls 
partial failure—that is, failure follówing initial success—is reported to be 
more debilitating than complete failure, The concept of expectaricy-outcome 
discrepancy is used to explain the debilitating effect of partial failure [Gardner 
(1957) in Cromwell (3)]. According to the expectancy-outcome discrepancy 
theory, retardates (depending upon the degree of retardation) expect to fail 
before they succeed. Normal subjects would be more likely to expect initial 
success than would retarded subjects. 

Social learning experiences would tend to dispose the retardate to expect 
initial failure. The normal is more likely to have experienced both initial 
success and initial failure. Since retardates have had fewer experiences of 
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initial success than have normals, the former would be less capable of reacting 
appropriately in such a situation. 

The appropriate behavior in this experimental situation is to increase delay 
time undef success conditions and to reduce delay time under failure condi- 
tions. Since subjects are rewarded for increasing delay under success con- 
ditions, delay time would be expected to increase, while under failure conditions 
delay is not rewarded and would be expected to decrease. 

While retarded subjects may be able to respond appropriately when initial 
failures are followed by successes, which are experiences often encountered 
in their daily lives, the normal subjects are more likely than retardates to 
have*experienced initial success and hence would be expected to behave ap- 
propriately when either successes are followed by failures or the reverse (see 
Figures Î and 2). i e 

Subjects are rewarded one cent for every second delayed on the relatively 
easier passed items and not given any reward on the relatively more difficult 
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failed items. The subjects are purposely given success on the initial five items 
and failed on the subsequent five items, or the reverse. 

The particular task used in this experiment involves success experiences 
followed by failure experiences, or the reverse. The task is intended to test 
the subject’s ability to change as a result of changing conditions. Change in 
delay behavior would be expected to occur when the behavior is af first 
rewarded by» success experiences and subsequently nonrewarded by failure 
experiences, or the reverse. The capacity to change delay behavior is hypothe- 
sized to be a function of previous social learning experiences. "The purpose of 
the experiment is to test this hypothesis with a defined task and sample. 


B. SUBJECTS 


‘Twenty retarded and 20 normal subjects were selected from the summer 
classes of the Madison public schools. The 20 retarded subjects were enrolled 
in a voluntary summer-school program for educable mentally retarded special- 
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class pupils. All the mentally retarded subjects had been assigned to special 
classes during the regular school year. They had all been individually tested 
with the WISC and all but one with the Stanford-Binet. The mean full-scale 
WISC IO was 70 with an SD of 8.2 and a range of 59 to 87. The mean 
Binet ТО was 73 with an SD of 9.7 and a range of 53 to 86. 

The normal subjects were all taken from the summer session of the Madison 
public schools. Intelligence-test data were not available on over half of the 
normal subjects; however, it was the policy that only children of normal 
or above normal ability be admitted to the summer program. 

The retarded subjects averaged 14-6 years old (SD of 1.9 months and 
range of 11 to 17 years old) while the normal subjects were on the average 
9-3 years old (SD 3.9 months and range of 8 to 9 years old). 

Adolescent retarded subjects were used in order to insure that instructions 
were comprehended and that subjects would be capable of performing the 
task. It was expected that the groups would be similar in their Capacity to 
do the task but would differ in the manner in which thectask would be per- 
formed. Although the two groups were expected to be comparable in length 
of delay and in accuracy in identifying the correct alternative, it was predicted 
that they would differ in their change in length of delay time when successes 
followed failures or the reverse. e 


C. APPARATUS AND PROCEDURE 

The materials consisted of five-inch by three-inch white index cards which 
were lined on one side and blank on the other side. Geometrical figures were 
cut out of the index cards. The figures were four-column bar graphs. The 
height of the bars was determined by reference to a table of random numbers. 

In the multiple-choice identification task, the subject was exposed 4 one 
of these bar graphs and*then, after a period of delay, four alternatives were 
presented, one of which was identical to the original. For the relatively easy 
items, on which the subject was deliberately passed, two bars of the alterna- 
tives were altered, one-half inch each, while on relatively difficult items half 
as much was added to or subtracted from the height of the bars of the alterna- 
tive figures. Difficult alternatives were constructed by adding or subtracting 
one-fourth inch from two columns, while relatively easy alternatives were 
constructed by adding or subtracting one-half inch frbm two columns. е 

"These white bar-graph figures were placed in a loose-leaf notebook with a 
transparent cover backed by black construction paper. 

"The subject was shown one white bar graph centered on a black background 
for five seconds. The next page, a black piece of paper, was flipped over to 
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cover the figure; the subject waited as long as he wished up to 30 seconds. 
When the subject requested, the alternatives were flipped into view. The 
four alternatives were symmetrically placed on a black background. One 
alternative was exactly like the original, while the other three were different 
(see Figure 3). 

The subject selected the alternative he believed to be most like the original. 
The experimenter then rewarded or did not reward the subject and went on 
to the next item. These procedures were developed in a preliminary pilot 
study. 

The apparatus consisted of stimulus items, alternatives, and black dividers, 
all bound in a loose-leaf notebook. There were two notebooks, one in which 
relatively easy items came first and relatively difficult items came last, she other 
with the reverse órder. Three example items preceded the testing in both 
cases, Ten test items were presented to each subject. 

When the five difficult items were presented first and the five easy items 
presented last, the subject was arbitrarily failed on the difficult items and was 
arbitrarily given success on the easy items. When the five easy items were 
presented first followed by the five difficult items, the subject was automati- 
cally given success ón the five easy items and automatically failed on the diffi- 
cult items. 

Half the subjects, both normal and retarded, experienced five failure items 
followed by five success items while the other half experienced five success 
items followed by five failure items. The experiment involved а 2 X 2 
factorial design with an equal number of subjects in each of four cells. 

While success and failure were arbitrarily manipulated by the experimenter, 
the responses of the subjects were recorded, and it was therefore possible to 
assign a score to each subject for his performance in terms of correct and 
incorrect choices of alternatives., The total number of figures correctly 
identified was determined for each subject (see Table 1). à 

The subject was rewarded for delay on the success items but not rewarded 
for delay on the failure items. The subject earned one cent for every second 
delayed on the success items, while no reward was given on the failure items. 
In other words, the subject was paid for waiting immediately after those 
items on which he was passed and not paid for those items on which he was 
failed. 

The period of self-controlled delay was timed by the experimenter with a 
stopwatch, The time period started when the experimenter covered the original 
stimulus and ended when the subject signaled that he wished to see the alter- 
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natives or when the 30 seconds had passed. The subject would say “no 
when he wanted to see the multiple-choice alternatives. When he selecte 
the alternative which he believed to be the same as the original, his choice 
was recorded, and the experimenter would say "right" or “wrong” and. 


first five items and "wrong" to the last five items, or the reverse. The 
"right" items were the easy items, and the “wrong” items were the difficult 
items. 

D. RESULTS 


The average number of correct responses for the 20 retarded subjects was: 
3.7. The normal subjects averaged 4.0 correct responses. The difference 
between the normals and the retardates was not significant (¢ = .28). There 
was no significant difference between the retardates and the normals in their. 
ability to identify the correct figure. Both difficult and easy figures were 
identified equally well by retarded and normal subjects. The two groups were 
comparable in their ability to perform correctly on the task itself (see 
Table 1). . 

The difficult items were statistically significantly more difficult than were 
the easy items for both the retarded and the normal groups (2 = 7.6) above 
the one per cent.level of confidence (see Table 1). d 

Retardates and normals were also comparable in their length of delay on 
either initial success or failure conditions (see Table 2). a 

It was expected that normals and retardates would increase delay time under 
success conditions which followed failures. "Геп normal subjects and five 
tarded subjects changed in the expected direction. When the amount of ch 
in seconds is accounted for, the difference is not significant above the fi 
per eent level. Change behavior over items is described in Figure 1. Since the 
switch from success to failure or the reverse occurs at the end of item б, 
item 6 itself must be included under the previous conditions. : j 

It was also expected that normals would decrease delay time under failure 


TABLE 1 18 
ACCURACY OF IDENTIFICATION OF FIVE DIFFICULT VERSUS FIVE EASY FIGURES 
For 20 RETARDED ADOLESCENTS AND 20 NORMAL CHILDREN B 
Р Mean number Mean number Mean number | 
Х correct оп 5 correct on 5 correct on total. 
Subjects easy items difficult items of 10 items _ 
Retardates (N — 20) 2.8 9 3.7 4 
Normals (N — 20) 2: 1.2 4.0 
Total group (N = 40) 2.8 1.1 39 
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TABLE 2 
DELAY TIME IN SECONDS UNDER Success AND FAILURE CONDITIONS FOR 20 MENTALLY 
RETARDED ADOLESCENTS AND 20 NORMAL CHILDREN 


Mean time of Mean time of 
delay under delay under Mean total 
Subjects success conditions failure conditions time of delay 
Adolescent retardates 
(N = 20) 41.5 38.4 79.9 
Normal children 
(М = 20) 524 37.6 90.0 
Total group 
(N = 40) 46.9 38.0 549 


conditions that followed successes while retarded subjects would not do so 
as ofteneind to as great an extent. Out of 10 normals, all 10 changed in the 
expected direction while only three of the 10 retardates changed in the ex- 
pected direction, The difference is statistically significant above the one per 
cent level (X? = 9.87, df = 1). Change behavior over items is described 
in Figure 2, b 

E. Discussion AND CONCLUSIONS 


"The results tend to substantiate the expectations as derived from social 
learning theory, at least for the particular task and the particular subjects 
used. Since the sample size is rather modest and the task rather specific, any 
broad generalizations would be unjustified. It can be said, however, that the 
retarded and the normal subjects—in this sample and on this task—demon- 
Strated the expected changes in delay behavior. 

The traditional delay-reaction experiment (7) was modified so as to 
compare retarded and normal subjects on their capability to delay responses 
under initial success or failure conditions. . 

It was hypothesized that retarded individuals usually experience failure 
before success, while normals experience initial success relatively more fre- 
quently than do retardates. The situation wherein failure comes first and 
success follows is more realistic in terms of the life experiences of both the 
normals and the retardates. A situation of initial success followed by failure 
is less likely to have occurred in the life experiences of the retardate than in 
Past life experiences of the normal. 

If an individual is rewarded in proportion to the len&th of the self-controlled 
delay under success conditions and not rewarded under failure conditions, it 
Сап be expected that length of delay will increase under success conditions and 
decrease under failure conditions. 

This expected adjustment to changing conditions will occur, however, only 
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if through similar social experiences the subject has learned this form of 
adjustment. 

When initial failure is followed by success, both retardates and normals 
can adjust as expected because they both have had similar expériences in 
previous social learning. But when initial success is followed by failure, ade- 
quate adjustments cannot be made by retarded subjects because previous social 
learning is not consistent with such an experience. 


F. SUGGESTIONS ror FUTURE RESEARCH 


It would be interesting to compare a group of normal subjects to a group 
of retarded subjects matched on chronological age. It would be predicted 
that there would be a significant difference between the retardates’ and the 
normals on the number of correct identifications. Normals would be predicted 
to do better on, the task than would retarded subjects of equal chronological 
age. Since no consistent relationship has yet been found between delay behavior 
and mental age, this experiment would contribute to a definition of thc rela- 

stionship if such a relationship does exist. 

A cross-sectional study of delay behavior would be quite fruitful. Such 
a study would establish the relationship, if any, between chronological age and 
capacity to delay. 

The entire task could be mechanized. A tape recorder could give instruc- 
tions; the subject could choose alternatives by pushing one of four buttons. 
The figures could be presented on slides. The subject could be shown the 
alternatives when he pulled a switch. Payment could be mechanized by using 
a transparent box into which a penny would drop for each second the subject 
delayed but would open only if the correct alternative were selected. Time 
records could be kept automatically by use of specially wired time clocks. 

The task could be modified so as to have more success and failure items 
or to have more five-item experiences. Payment could be made in poker chips 
(a symbolic reward) which could be cashed in for a tangible reward at the 
end of the session. Different kinds and amounts of rewards could be compared 
for their relative influence on delay behavior. The subject could choose his 
own reward by ranking objects according to preference. High and low prefer- 
ence rewards could be compared (6). 

Reward schedules could be manipulated such that the subject would be 
rewarded in a certain fixed or variable ratio. It would also be possible to give 
the subject a certain amount of money initially and then take away pennies 
when he fails and add pennies when he succeeds. Either manipulating the 
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success and failure experiences or playing the game without interference, al- 
lowing natural successes and failures to occur, could be attempted, 


С. SUMMARY 


The experiment contrasted retarded and normal subjects in terms of their 
change in delay behavior when initial successes were followed by failure, or 
the reverse. 

Twenty normal children were compared with 20 adolescent retarded sub- 
jects. Three examples plus 10 items were presented to each of 40 subjects. 
After the subject was shown a geometrical figure for five seconds, the figure 
was removed. Then, after the subject had waited as long as he wished (up 
to 30 seconds), four alternatives were presented. The subject's task was to 
choose the alternative figure most like the original. After each item, one 
penny was earned for each second delayed between original exposure and 
selection of alternatives. A maximum of 30 cents could be earngd on each 
success item. In one treatment condition, five success items were followed by 
five failure items. In the other treatment condition, five failure items were 
followed by five success items. The subject was arbitrarily given success or 
failure, although his actual responses were recorded and scored, 

It was expected that normal and retarded subjects Would tend to delay 
longer on success items that followed failure than on the préviously presented 
failure items. The normals, but not the retardates, were expected to delay 
less on failure items than on the previously presented success items. The 
results tend to confirm the predictions. The retarded subjects in this sample 
displayed the expected lack of change behavior. A theoretical explanation of 
this relative lack of change behavior is attempted within the framework 
of social learning theory. Social learning, from everyday life occurrences, 
would predispose the retardates to expect success only after failure expefiences, 
while normal persons are more likely than retardates to have had initial 
success experiences. 
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AN EXPERIMENTALLY GENERATED SET OF 
EXPRESSIVE PHOTOGRAPHS* ! 


Veterans Administration Hospital and University of Kentucky, Lexington, Kentucky 


JOSEPH Lyons AND STANLEY GOLDMAN 


I. INTRODUCTION 
A. PROBLEMS 


A‘number of persistent problems—technical and practical as well as theoret- 
ical and methodological—are evident in the extended history of the study of 
social petception.? Among these are 1) generating and recording the expres- 
sions to be perceived (stimulus materials) and 2) defining the stimuli. 


1. Generating the Stimuli 


« 

Expression is a phenomenon that is unique in many ways, and therefore its 
experimental production poses special problems. It is desirable that expressions 
used as stimuli be spontaneous as well as reproducible for experimental pur- 
poses, although these two requirements may conflict. Sifice. spontaneous ex- 
pressions are usually fleeting and unrepeatable, special methods are called 
for in order to capture them for objective, repeated presentation. The earliest 
studies utilized drawings by an artist (1, 5, 19), and when photographic 
techniques were introduced, they were at first combined with drawings (21). 


* Received in the Editorial Office, Provincetown, Massachusetts, on January 7, 
1966, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. p 

1 The authors’ thanks are due to many persons—to Prof. Joseph Nuttin and Prof. 
L. Knops for assistance in the Louvain studies; to George Thinés, Hans Orlemanns, 
and Mlle. M. Nahmen for translating instructions and protocols; to David L. Horton 
for arranging for Ss; to Selwyn Zerof and William Allen for computer analysis; to 
James S. Calvin for advice on experimental design and treatment of data; to Beverly 
Rose, Linda Welch, Betty F. Meketon, and Sandra Goode for assistance in organizing 
the data and preparing the manuscript; to F. D. Wallace and William Logan, of the 
hospital's Medical Illustration Service, for extensive photographic services; and to 
Erwin W. Straus for fruitful concepts and hypotheses throughout. ^ 

2 The term social perception first appeared in Psychological Abstracts in 1945, al- 
though the history of interest in the problem goes back to eAristotle. The term is used 
here to refer to the perception of animate targets, such as faces, as opposed to the 
perception of inanimate targets, such as lines, colors, or shapes. Most studies of social 
perception have been concerned with the expression of emotion, perhaps due to the 
influence of contributions by Bell (1) and Darwin (5). In addition, there are signifi- 
cant areas of behavior usually termed “nonemotional” whose expressive characteristics 
have not been explored; the present study deals with such an area, 
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More recently, motion picture photography (4, 15, 17, 22) combined with 
stroboscopic lighting (24) has made it possible to capture brief and transient ` 
expressive behavior while minimizing the influence of the recording technique | 
on the actor. However, the laboratory production of expression, while solving 
many technical problems, usually involves some measure of control over the | 
actor, so that what is gained in reproducibility may be lost in “genuineness” | 
and spontaneity (23). Efforts to deal with this problem have been made by - 
seeking out candid records of spontaneously occurring situations (12, 18), 
but here again serious practical difficulties must be overcome. 


2. Defining the Stimuli Я 


In апу experiment it is necessary that the stimulus be explicitly defined by 
E prior to presenting it to S. Otherwise, as Bruner notes (3, p. 131), the E 
who must depend оп $ for a definition of the stimulus is arguing in a circle. _ 
Attempts to resolve this issue in studies of social perception have taken a _ 
variety of forms: (п) composing the stimulus by some more or less artificial 
method, either by drawings (21), by breaking down the expression into units А 
and reconstructing it as а kind of jigsaw puzzle (2, 11, 19), or by studying _ 
the effect of artificially transposing parts of the face (4, 6, 12, 20); (b) ar- 
ranging that the*behavioral situation calls forth a specific expression, so that 
the definition of the stimulus becomes a function of the definition of the 
precipitating situation (4, 7, 12, 14, 17, 18, 22); (c) utilizing the services 
of an actor to pose for the required expression, thus basing the definition of 
the stimulus on the actor's intent (8, 9, 16, 20, 21) ; (4) utilizing the con- 
sensus of one group of judges as a basis for preparing, selecting, or evaluating 
stimuli to present to other judges (10) ; and (e) selecting stimuli out of a 
wide range of materials on the basis of E’s best judgment (9, 16, 20, 24). 

These approaches are not exclusive and, in fact, many studies involve _ 
various combinations of methods. We propose that basic to a workable solu- - 
tion to the problem of defining the stimulus must be a recognition that it is _ 
essentially a multi-stage, “‘boot-strap” operation. Ideally, E begins by selecting — 
materials that are technically as adequate as possible, and then deciding which 
of the stimuli (photographs) to use; providing for consensus among inde- 
pendent judges in order tp establish reliably that the stimuli are discriminable; | 
utilizing consistency and consensus of judgment by additional Ss to select 
stimuli for further study ; and presenting these stimuli, in turn, in a sequence — 
of studies with the dual aims of refining the stimuli and specifying the opera- - 
tions involved in Ss’ judgments. It is only at the conclusion of an extended 
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sequence of such studies that the concept of accuracy of social perception can 
have any experimentally based meaning. 

Central to this multi-stage sequence is the concept of reliability of the 
stimulus material. Two measures of reliability are available, and probably 
necessary, in the course of refining the stimuli for experimental use: (a) agree- 
ment (consensus) among judges and (b) consistency of judgment as assessed 
by a test-retest procedure. Both measures were utilized in the present study 
to assess judges’ responses. "Together, the two methods form the basis for the 
screening procedure which is presented and discussed below. 


B. OUTLINE or THE STUDY 


The present study consists of the preparation of special stimulus materials, 
a pilot study to test out the materials, and a sequence of experiments in which 
stimuli were assessed and selected in terms of reliability., 


1. The Stimulus Materials 


: 

Ten male and 10 female hospital employees were seen individually and 
their behavior photographed on negative stock, by means of a 16 mm motion 
picture camera, against the neutral background of a light-colored screen. in 
accordance with the standard procedure in our laboratory, the camera was in 
full view of the behaver at all times, Five male and five female behavers were 
required to perform a series of tasks involving serious, directed thinking. 
'The other 10 behavers were given a series of situations so chosen as to elicit ' 
selected characteristics of the expression of thinhing but in nonthinking 


situations. 
2. “Thinking” and “Nonthinking” Tasks 


A sequence of “thinking” tasks was presented in the same order for each 
of 10 behaver Ss, with the explanation that E was developing a neweseries of 
intelligence tests for “adults of superior ability. A total of 13 problems re- 
quiring serious, directed thinking was fised—for example, to solve mentally 
a problem in long division or to manipulate in imagination ą design made up 
of letters in various orientations.* / nam 

'The 15 tasks presented in the same order to each of the 10 nonthinking 
behavers utilized the same neutral background as in the "thinking" tasks. 


The explanation offered to the nonthinking behaver Ss was that E was devel- 


3 The familiar concept of stereotypes which implies both intersubject agreement 


and some consistency over time, 1s of course, relevant here. ; w 
4 The materials а їп these tasks are from unpublished tests of creative ability 


which were developed by Joseph Lyons and Erwin W. Straus. 
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oping a series of tests of the various sensory modalities. Tasks were chosen 
so that the accompanying facial expression would approximate some charac- 
teristic typically found in the expression of serious, directed thinking. For 
example, as ап approximation of the "faraway" look often seen in the cyes 
of a person engaged in serious thinking, $s were asked to look out a window 
at a wall 100 feet distant and to count very rapidly the number of bricks along- 
side a specific window. It should be noted that pairing "thinking" and “поп- 
thinking" expressions which were obtained in this way resulted in a dis- 
criminative task of some subtlety for the judges in subsequent experiments. 


3. Sets of Pictures 


For each of the "thinking" behavers, 25 individual frames were selected 
from the available footage as the "best" examples of thinking and mage into 
2 X 2 slides, "This, procedure inevitably involved the selective judgment of 
the experimenter (J. L.), but the choice was by no means difficult to make; 
far more „пїаїегїа1 was available than could be used, The film of the “non- 
thinking" behavers was similarly reviewed and, for each behaver, 15 single 
frames were selected as representing the "best" examples. 

“The 400 pictures thus selected were now used to form six sets of photo- 
graphs, each set of 20 consisting of one picture of each of the 10 thinkers 
and one picture of each of the 10 nonthinkers. Four of these sets contrasted a 
characteristic of the "thinking" expression, such as vagueness, with a related 
characteristic found in "nonthinking" expressions; one set depicted gestures 
customarily seen in thinking, such as pursed lips; and one set paired thinking 
expressions with deliberate imitations of them. 


4. Pilot Study 


In a pilot study carried out at the University of Louvain, Belgium, French- 
speaking and Dutch-speaking judges were required to choose which of two 
photographs of a pair was "engaged in serious thinking.” Striking differences 
were indicated between the sets of pictures, the response measure consisting 
of judges! agreement with E in classifying a picture as "thinking." No differ- 
ences were apparent between male and female judges (17). 

On the basis of consensus among the initial 75 judges, an additional set 
of 20 pictures was selected for presentation to the remaining 103 judges. Ten 
of the pictures were those" chosen most frequently as thinkers, and 10 were 
those chosen least frequently; five of each 10 pictures had originally been 


‚5 The exact phrase used with the French-speaking subjects was "en train de 
réfléchir sérieusement," and for the Dutch-speaking subjects "diep na te denken." 
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‘categorized as “thinker” and five as “nonthinker.” "The Pearson r between 
the first and second "score" for each picture (the percentage of times the 
"picture was chosen as a "thinker"), when jiged by 103 new Ss (70 male 
"and 33 female), was + 81. In no instance was a picture changed from a 

igh-choice to a low-choice category, or vice versa, when judged by the new 
le. By this method, then, the reliability of a selection of the stimulus 
materials was initially demonstrated. 


П. RELIABILITY STUDIES 


` "The remainder of this report describes a series of reliability studies. Begin- 
with the 120 stimulus pictures used im the pilot study, the authors 
sively screened them for stability and finally reduced them to an experi- 
mental oct of 14. Subjects (judges) in these studies were college students who 
“were tested during sessions of their introductory psychology laboratory classes. 
‘The stimulus pictures were presented to them in the form of 2 X 2 slides, 
"Which were shown one at a time, in а semidarkened classroom, by means of 
_ а remotely controlled projector. The screen image was |7 inches high by 25 
ches wide; the first row of students was seated 6-1/2 fect from the screen. 


А. Test-Retest I 

4 ` Five of the six original picture sets and the “replication” set from the pilot 
© study provided six lists of 20 slides each. The order of the 20 pictures was 
— randomized within each set to provide a list. Two groups of judges were used, 
“with N — 22 per group. One group was administered lists A, E, and C, then 
number of interim tasks as described below, and then lists A, E, and C again 
t with the order of presentation reversed within each list. The other group 
t through the same procedure but with lists B, F, and D. 


1. Procedure 


seven pages, containing (a) a face 
examples and (b) six additional 


person's face—and you may notice some 
r than once.” Instructions were then read aloud. 
obe to judge the expression on the person's face. Please look at your top sheet. 
` You will notice that there are two columns, marked with the words Think- 
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ing and Not Thinking. Now, when you look at a slide, you are to judge 
whether the person is or is not engaged in serious thinking or solving a 
problem. . 

“We will now show you the example slides—one at a time. You will mark 
your answers in the following way: If the person shown on the slide appears to 
you to be in the act of serious thinking, place an X or check in the column 
marked Thinking. If the person does not appear to you to be in the act of 
serious thinking, place an X or check in the column marked Not Thinking. 

"Check the column that you think best describes the expression—and 
remember, even if you are not sure, ALWAYS CHECK ONE OF THE 
COLUMNS. Don't leave any out—even if you have to guess.” . 

'The examples, consisting of a number of neutral expressions, were then 
presented, and questions by Ss were answered. They were allowed eight 
scconds per slide. 

A 30-second pause was given between each list of slides. Following the 
presentation of the third list, the booklets were collected and Ss were given 
a 10-minute break. They were then administered a number of interim tasks 
consisting of a group intelligence test and the Kuder Occupational Preference 
Record, Form D (13). No time limits were imposed, although all Ss 
finished within 35 minutes. After the test material was collected, individual 
booklets were again distributed for recording judgments on the last three lists 
of slides. These slides were presented without reference to the fact that 
Ss had viewed them previously. 


2. Results 


a. Nomenclature. Stimulus materials used in a social perception task may 
be categorized by the experimenter (E) or by the judges or perceivers (Ss). 
The pictures utilized in the present study were initially categorized by E, on 
the basis of the situation in which they were produced, as either thinking (F) 
or nonthinking (N). On the basis of responses by Ss in the test re-test 
procedure just described, each picture could now be additionally categorized 
as either T or N according to majority judgment by the Ss of the reliability 
groups. For convenience, the letter R (for Reliability) was inserted as part 
of the label for each category, so that the four labels that could now be 
applied to a picture were #TRT, referring to a picture categorized by E as 
thinking and also reliably judged by Ss as thinking; TRN, a picture cate- 
gorized by E as thinking but reliably judged by Ss as nonthinking; NRN; 
and NRT. 
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b. Screening. By expansion of the binomial and reference to appropriate 
tables (25), the 120 pictures were scanned, and the 99 pictures which were 
scored as reliable at the .15 level or better were retained. For purposes of 
further screening, additional pictures were eliminated as follows: 1) when- 
ever a picture had been used in more than опе list, one of the pair of repeats 
was deleted; three pictures were deleted by this criterion; 2) all pictures 
originally in the *High Choice-Low Choice" set were deleted on the grounds 
that the choice among pictures of this set constituted a special task; 3) all 
pictures from list E, the "thinking/imitation of thinking" set, were deleted 
if they were pictures of imitations of thinking; those which had been experi- 
meatally arranged as thinking pictures were retained. The total retained was 
now 71 pictures. One “imitation” picture from list E was also included by 
error, making a total of 72 that were utilized in subsequent experiments. 

By randomizing the order of these 72 pictures and dividing them into four 
lists of 18 pictures each, there were obtained lists AA, BB, CC, DD. These 
are presented in Table 1, together with the results for all the feliability 
studies reported here. Of the 72 pictures, 38 were of males, 20 of which had 
originally been classified by E as thinker and 18 as nonthinker; and 34 were 
of females, of which 17 had been classified by E as thinker and 17 as non- 
thinker. * 

B. JUDGMENTAL AGREEMENT 

In addition to a measure of reliability based on repeated presentation of 
the stimulus material to the same Ss, consistency of judgment may also be 
assessed in terms of agreement among Ss—that is, by counting the number of 
Ss who agree in judging a particular photograph. Two such “agreement” 
analyses were made of the data. 


. 
E 1. Agreement I 
Based on the data from the two groups of Ss in Test-Retest I and the 
results from the first (“Test”) presentation of pictures, «he probability was 
calculated’ for each of the pictures separately that the obtained agreement 
among judges was due to chance. The results for 72 selected pictures appear 
in Table 1, in the columns under Agreement I. 


2. Agreement II * 


Data were also available for analysis of agreement among 102 additional 
Ss who had judged the 120 pictures in a separate study. Since each of six 
groups of Ss in this study judged a different list of 20 slides first, the 
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TABLE 1 
RELIABILITY DATA ON THE 72 PICTURES 
Test-Retest Agreement 
I II I II IH 
Pic. Cate- Re- Sig- Re- Sig- Ке- Sig- Re- Sig- Re- Sig- 
No. Sex gory sult nif. sult nif. sult nif. sult nif. sult nif. 
List AA 
G-1 F qd N .02 T .002 NS NS T 01 
H-1 M N N .01 N 002 N .004 NS N .02 
1-1 м Е N .01 T .02 N 004 NS NS 
J-1 F N T .06 ¥ .002 NS F 17 q: 4002 
EF M ONS ANTI LS li 002; ТД ЕЗ E T 0i 
L-1 M T N 15 NS NS NS NS 
M-1* F T N .01 N .002 N 02 N 14 N .002 
N-1 M T T .01 NS zs .004 NS Ф NS 
0-1 M N T .06 т 002 NS PE 4002 NS 
Р-1* M N ii 01 E 002 ur .004 т .09 т 002 
Q-1 F N T .01 ib 01 T 05 T .002 NS 
Rd ЕБ ° T T: .01 FE 002 Eu 004 T .002 oA i 002 | 
S-1* F T Ew 45 PN .002 js 13 T 004 Т 04 | 
T-1 F N "v 01 N -002 E .004 NS N .002 
Duc My ety GE AN 002 MM NDA. N оог 
V-1 Е T m .01 N 01 pt 05 N 05 NS 
W-1 M N М5 NS NS d 05 NS 
Xu NOUS ОМО 0 NS Nigel T 06 NS 
List BB 
Ј-2 Е N iy .01 NS X .02 NS NS 
X-5 M яз zn .01 т 01 NS T: .002 NS 
H-2 M N T .01 T 002 T 43 NS E .02 
Ү-1 F N T OL "B 01 NS fi .09 NS 
1-2* M "Б d. .01 E 002 T .004 т 17. T .01 
Z-1 F N a tg .01 N .002 T: .004 N .05 М .002 
L-2 M E TE: .01 NS T .004- NS NS 
N-2 M T N .06 T: .002 NS an .09 T .002 
0-2 M N N .02 N 002 NS NS N .01 
P-2 M N ак AS N 002 NS N .004 N .002 
Q-2 F N Ж 01 NS чы 13 NS NS 
RE I түү, Ns NS NS NS 
Sor cepe tum OD OO EL OU DOO „т 0 
SEF МАА 02 NS NS N .03 NS 
UO UU UM T ОИУ 2015 М: I NOOK CENE 02 NS 
V-2 F 3h N 01 т .01 N 004 NS 92" 04 
W-2 M N ү .01 NS 29 .004 NS NS 
Ora NI RLY SITE ОЛКО E 102 "Doe SOOM К ИМ 17 NS 


* These pictures were selected for the Lexington Series. 
а This picture appeared twice in the original list of 120 pictures; results for both 
presentations are reported. 
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TABLE 1 (continued) 


Test-Retest Agreement 
I II I Ir ш 
Pic. Cate- Re- Sig- Re- Sig- Re- Sig- Re- Sig- Re- Sig- 
No. Sex gory sult nif. sult nif. sult nif. sult nif. sult nif, 
List CC 
м M тоот оО US NS T .002 
O39 м N тоо T MIETEN EM TI NI 
Z2. к N "T 1505 N NS NS N .002 
хз M T Ni OMNE NS VES E201. г, 1008 
X» Е тт SA NS NS NS 
м 4353 T  .004 
үз M N- T COL 0 ооа 
тз F NT CO N O T  .004 NS N 0 
Ut M' TONERS NS N 40 Ne .06 NS 
а 
з к тт М PII MEN DM 
$3- F T. NU nOD B OO E 05 NS "Y  .01 
Рә М N TIGRO NS NS N .17 NS 
Q-3 F N ЧЕ. .01 NS E .004 N .06 NS 
Y:2 к МТТ NS N 04 N 0 
G2 к TOTA АШ NS очту NS NS 
J3 F N молт ОЧЕ ТОЕ 
ко M N X5 ОО ОЎ « NS NS 
N3* M T "pi ЕТЕ T ,.02 т 
з M T: SS OREN a et T  .05 NS NS 
List DD 
Се м TF VOC N ODL LR 05 N 002 N .002 
K3 м. М ТО NS? Xp yas NS NS 
NA м ТТ СОЯ NS T 04 T .002 
Z3. F- N; N^ Od epee OO ШЕП N 06 м 0i 
T4 F Мом ООС NE dE T 26 T  .002 
.13a К 
И ИШ! NS E SAS 
U4 M T. T WO DEM OO DE NS^ mpm OL 
M2 FF T JP bg DU NS "T ^02 NS 
Р. M N T .02 NS Nera! tas) PIES NS 
X4 M т лт OLE Lb NS T  .002 
Rae Roocp ОР E OO E уа tt 904 
OS LIUM N M ID NSA оо | МАЛ NS 
vas Fo тта оа оо А a 
Sia F "p. p gn Man eye is Линус ыз Шу ша EUN 
Hoge" MOON ТОКЫ ДООЛ, EEE RS 
W- OM NT DONNE О а EE NS 
L^ M —T- "p Oi A OO ИТ 02 EL 
GA рг T N 0 .N 02. JN 0M м 44 N ^ 
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probabilities were calculated separately for each list. The results, tallied for 
each of 72 pictures, are given in Table 1 in the columns under Agreement II. 


C. Test-Rerest II 


Sixty new subjects, 24 males and 36 females, were administered the 72 
pictures comprising lists AA, BB, CC, and DD, utilizing the procedure and 
appropriately modified instructions of the Test-Retest I experiment. The lists 
were presented in the order AA, BB, CC, DD, with a 30-second pause 
between lists. Following the presentation of list DD, Ss were given an interim 
task consisting of a 68-word mimeographed passage in Italian, which they 
were asked to copy by using their nonpreferred hand. Ss were given 10 
minutes for this task. All finished without difficulty in the time allowed. 

Following the interim task, the four lists of pictures were presented again, 
in the order AA, BB, CC, DD, but with the order of presentation reversed 
within each list. A 30-second pause was given between lists. 

The results for® the 72 pictures are presented in Table 1, in columns 
Result” and "Signif." under Test-Retest IE 


* D. JUDGMENTAL AGREEMENT III 


A portion of the data from the above Test-Retest II task may also be 
analyzed in terms of agreement among judges. Responses to the first presen- 
tation only, preceding the interim task, were summed for the 60 Ss. The 
results for this analysis of each of the 72 pictures are entered in Table 1, in 
the columns labeled “Result” and “Signif.” under Agreement III. 

Inspection of Table 1 indicates no difference between male and female 
photographs in regard to the reliability with which they may be judged. If 
there is any other basis for the fact that some expressions are judged with 
greater consistency than others, it will have to be sought in the influence of 
such variables, as the person depicted, the specific expression assumed by the 
stimulus person, or an interaction effect. In any case, it is clear from inspec- 
tion of the large nuniber of reversals and changes as one reads across each 
line of Table 1, that stimuli of this sort, even when utilized in a straightfor- 
ward dichotomous-choice task, may be quite unstable. Great care must be 
exercised in selecting such materials for experimental purposes, and results 
based on responses from only one set of judges are to be interpreted with 
some caution. There are, however, some pictures which seem to be stable 
enough to be retained as stimuli in a social perception task. 
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E. Tus “LEXINGTON” Series 


The results on five reliability measures (Table 1) were inspected and 14 
photographs were selected for use in further studies; to these were added 11 
ether "control" photographs, one for each of the persons depicted in the set 
of 14, which were judged by E to be adequate representations of the target 
persons in a relaxed (nonthinking) pose. The 25 selected photographs, called 
the "Lexington Series," were randomly assigned three-digit numbers for 
identification, and appear to provide a stable set of stimulus materials for use 
in experiments on social perception. The photographs, identified by an 
asterisk in Column 1 of Table 1, are presented in Figures 1, 2, 3, and 4. 


6 Fog information on the purchase of prints or slides of the Lexington Series, 
interested. persons are invited to communicate with the senior author. 
е 


FIGURE 1 
THE LEXINGTON Sertes—Picrures WHICH WE 
MEASURES DESCRIBED IN THE TEXT 
(For data on the individual pictures, see Table 1) 


RE SELECTED BY THE RELIABILITY 


i-e 
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. FIGURE 2 
‘Tus Lextncron Sextes—Picruses Wiicu Went SELECTED ny THE RELIABILITY 
MEASURES Descatneo in THE Text 
(For data on the individual pictures, see Table 1) 


FIGURE 3 
THE LEXINGTON SEKIES—PICTURES OF THE TARGET PERSONS SMILING 
OR TALKING IN RELAXED FASHION 
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FIGURE 4 - 
‘Tue LEXINGTON SERIES— PICTURES оғ THe Tancet PERN SMILING 
on TALKING IN RELAXED Pasion 


III. DISCUSSION 

The pictures of the Lexington Series fall into three categories: (а) think- 
ing pictures reliably judged as thinking, three male and six fcmale— pictures 
numbered 655, 067, 887, 169, 755, 822, 324, 295, and 319; (b) thinking 
pictures reliably judged as nonthinking, two female—pictures numbered 95 
and 015; (c) nonthinking pictures reliably judged as thinking, three male 
—pictures numbered 674, 372, and 193. Two females, both “thinkers,” 
furnish more than’ one picture each. They are female S, with pictures num- 
bered 169, 755, and 822; and female R, with pictures numbered 324 and 
295. It is of some interest that, consistent with a (nonsignificant) steady 
trend throughout this research, pictures of females tend to be judged as non- 
thihkers and pictures of males as thinker®; and this trend finds support even 
in the case of the highly selected pictures of the Lexington Series 3 

The categories of pictures which "held up" on the basis of our multiple 
criteria of reliability suggest some tentative conclusions about the stimulus 
materials customarily utilized in social perception studies. Most of the 
pictures that turned out to be useable for the Lexington Series were of thinkers, 
and this fact alone indicates that facial expressions which are delimited and 
specified in advance may provide more stable stimuli than expressions selected 
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any male pictures in the NRN category which satisfied our criteria; here the 
sex of the picture interacts with the task and the categories given to the 
judges. It should also be noted that the experimental classification of a picture 
—that is, the initial selection by E—though useful initially as an aid, is hardly 
an infallible guide to its final status as a stimulus item. Five pictures in the 
Lexington Series, which were judged with great consistency through a series 
of tests, were classified differently by the Ss than by E. 

The results presented in the preceding sections, although promising, reveal 
a number of limitations inherent in our procedure and therefore must be | 
interpreted with some caution. 

It will be recalled that the "nonthinking" stimulus pictures were generated 
by placing behavers in situations deliberately devised so as to resemble closely 
situations of serious, directed thinking. As a result of this procedure, the two 
classes of pictures? thinking and nonthinking, were similar in expressive 
characteristics. They may have posed so subtle a task as to defeat some of the 
purposes ‘of the study, especially in view of the fact that discrimination that is 
so refined is rarely found in nonlaboratory instances of social perception. 
Some of the results obtained—for example, discovering some NRT pictures 
which were consistently judged as thinkers although not originally “posed” as 
such—may be attributed in part to the close similarity between pictures 
originally selected’ as thinking and nonthinking. Thus, the gain in precision 
of results, which is accomplished by setting a specific task of discrimination 
to judges, is at least partially offset by the effect of unknown variables that 
may thus be introduced into the judging task. "This limitation is equally 
pertinent in regard to the limited range of expression upon which the present 
study is based. 

Another limitation in regard to the interpretation of our results concerns 
the tes@retest procedures. We chose this as one method for assessing the 
reliability of our stimulus materials, since it is commonly used in experimental 
studies. In the initial reliability study (Test-Retest I), approximately one 
hour intervened between test and retest, during which an intelligence test 
and the Kuder Preference Record were administered. It was thought that ` 
this would be sufficient as an interpolated task to minimize the effects of 
memory from test to retest on the social perception tasks. In the second 
reliability study (Test-Retest II, Section II. C), only 10 minutes of inter- 
polated activity were used between test and retest. Our results indicate that 
memory of the pictures, independent of any other factors, might have been 
an important influence in determining responses on the retest task. For this 
reason, some limitation is placed on assessing the value of our sequence of 
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test-retest procedures for selecting reliable pictures, The authors would sug- 
gest, for this reason as well as on rational grounds, that assessment by means 
of consensus among judges provides a sound basis for such selection. 

Given these limitations, however, it seems reasonable to conclude from our 
results, (а) that rigorous and objective studies of social perception may be 
undertaken in the laboratory; (5) that social perception judgments, at least 
in regard to the limited class of stimulus materials used here, do accord to 
a significant degree with criteria such as judgment by E and the nature of the 
situation; (c) that this gives us confidence in what is usually termed. the 
"accuracy" of social perception by adults, particularly in view of the difficult 
task of discrimination posed to our judges; and (4) that appropriate procedures 
can be developed so as to produce reliable stimulus materials and tools upon 
which further experimental results can be based. 

In regard to the last point, it is our expectation that the Lexington Series, 
when it is further refined and "purified," should provide more clear-cut 
results than have usually been obtained. Hopefully, we have taken at least 
the first step in what we have called the multi-stage, boótstrap operation that 
is required in experimental studies of social perception. ù 


IV. SUMMARY 


From motion picture records of 10 behavers in the act Of serious, directed 
thinking, and of 10 other behavers in similar, nonthinking situations, 120 
selected photographs were obtained and presented in sets of 20 for judgment 
by 118 Ss in a dichotomous-choice task. Responses were evaluated in terms 
of agreement with choices by E and by peers. Marked differences were found 
among the stimulus pictures by either test-retest or consensus measures of 
reliability. Five reliability tests were utilized for successive screening, produc- 
ing a set of 14 pictures felt to be stable enough to warrant бат experi- 
mental use. s 
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А А. INTRODUCTION 


Man's reaction to heat and stress has been studied with respect to some of 
the chfnges in body physiology and performance. Lind, reporting on body 
temperature changes during work performed in an clevated environmental 
temperature, noted that, for a given rate of work, the rectal temperature is 
practically independent of the influence of environmental temperature (4). 
After the first hour of work in an elevated temperature, there were no 
changes in temperature, pulse rate, or body weight (5). H 

There is, however, an environmental temperature at which decompensation 
occurs. Increased humidity seems to hasten this decompensation. This reaction 
is vividly demonstrated in the summer and fall of each yeat. Deaths continue 
to be reported following athletic practice or games played in hot, humid 
weather. The Armed Forces have issued directives prohibiting calisthenics and 
outdoor training when the temperature and humidity reach certain maxima? 

Changes in blood pressure, pulse rate, rectal temperature, and other similar 
parameters under conditions of adverse temperature and humidity do not 
reflect the performance of man as a whole. It is a common experience to 
notice that working in a hot or humid climate seems to make one work less 
efficiently. Yet performance under these conditions does not seem to have 
been adequately evaluated. 

A method oF performance determination that has been'employed to evaluate 
other stresses is that of flicker-fusion frequency, which may be defined as "that 
rate of successive light flashes from a stationary light source at which the 
sensation of flicker disappears and the light becomes steady" (9). This method 
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of performance testing has many advantages : namely, simplicity, short duration 
of test application, lack of practice trends, and sensitivity to a variety of 
physiologic stress situations, such as hypoxia, fatigue, and anxiety. It is a 
measure of the brain's ability to identify, integrate, and respond to a'stimulus. 
As such it is independent of ће ЈО (7). In this study flicker fusion was used 
to determine the change in human performance during exposure to heat, 
humidity, and mental stress. 


B. METHOD 


Flicker can be obtained either electronically or by interrupting a beam of 
light by a perforated rotating disc accompanied by film projection. Electronic 
methods were used in this study because of the ease of operation and absence 
of noise and vibration. 

The flicker-fusion frequency was determined by increasing the rate of flashes 
in steps until the sensation of fusion was produced. This method of dis- 
continuous exposure has been shown to be preferable to the gradual change 
over a prolonged exposure because of the dependency of flicker-fusion fre- 
quency on acceleration speeds in the latter technique (9). 


Forty-four soldiers were used as subjects. They were told that they had 
been chosen to participate in an important study. The control determination 
of the flicker-fusion frequency was taken at 76° F and 40 per cent humidity. 
Twenty-nine of the subjects were then placed in a room at 82° F and 70 per 
cent humidity for three hours. For the first two hours they viewed general 
interest movies, following which they were subdivided into two groups. The 
members of Group I were told that they would have to take a written ex- 
amination. This was a difficult civics test. It was mentioned that the test 
would be very important to them personally, and Viet-Nam was meftioned. 
Therefore, Group I was placed under conditions that were mentally stressful 
and accompanied by elevated temperature and humidity. The other group, 
Group II, was required to stay in the room for the designated time. Group 
II was exposed only to the elevated temperature and humidity. At the end of 
the three hours flicker-fusion frequency was again determined in these two 
groups. 

The remaining 15 soldiers were designated as Group III. The members of 
this group were given identical instructions followed by the same difficult 
civics examination as that given to Group I. However, this was done under 
identical conditions of comfortable temperature and humidity as when the 
control flicker-fusion frequency was determined (75° F and 40 per cent rela- 
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tive humidity). After the test, the flicker-fusion frequency was once again 
determined. 

In this study each subject served as his own control. After the final flicker- 
fusion frequency was determined, the purpose of the study was explained to 
the participants. 

C. RESULTS 


Group I showed a mean decrease in flicker-fusion frequency of 2.03 flashes 
per second (fps) from that of the control ($ < 01). 

Group II showed a mean decrease of 1.29 fps, which was also significant 
($ 4.01). 

Group III showed a mean decrease of .57 fps ( < .05). 

Group I differs statistically from Groups II and III (р < 01). 

D. Discussion i 

'The currently accepted hypothesis is that the flicker-fusion fréquency is 
related to the excitability of the central nervous system (9). This is supported 
by studies with various drugs, physiologic stresses, and disease conditions. 
Robak, Krasno and Ivy showed that 96 mg of secobarbital lowered the flicker-" 
fusion frequency by 2.0 fps in 15 subjects (8). Landis and Zubin demonstrated 
that 150 mg of phenobarbital lowered the flicker-fusion frequency by .6 fps 
in 24 subjects (2). "These values are useful for comparison because of the 
commonly accepted depressant action of these drugs. 

Group I, by showing a decrease of 2.03 fps in flicker-fusion frequency, 
demonstrated that experimental conditions for this group produced a depres- 
sant action equivalent to 96 mg of secobarbital, and considerably more than the 


action of 150 mg of phenobarbital. Group II, though demonstrating a slightly 


lesser degree of decrease, in flicker-fusion frequency than Group I, nevgrtheless 
han that resulting from 150 mg 


showed considerably more depressant action t 
of phenobarbital. Group Ш showed résults equivalent to this dosage of 
phenobarbital. 

'The combination of mental st 
humidity has an adverse effect on performan 
humidity are demonstrable, 
the findings of Simonson and Enzer, our subjects 
decrease in function following a relatively short 


е LI 
ress and increased environmental heat and 
ce, The adverse effects of elevated 


environmental heat and but of less clinical 


significance. In contrast to 
had a clinically insignificant 
(one hour) period of severe mental stress (10). Къ: 

Taylor has postulated a theory that anxiety leads ue facilitation of per- 
formance (11). However, Wagoner, using flicker-fusion frequency, showed 
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this not to be the case (12). Other studies have been performed in an attempt 
to relate mental stress to flicker-fusion frequency. А study done on pilot 
instructors showed no change during the working day when no high altitude 
flying was involved (1). However, various forms of mental work, such 
as microscopy, laboratory, and clerical work, have been shown to result in a 
decrease in flicker-fusion frequency of 3 to 7 fps (10). Lee has shown that 
automobile driving results in a drop of 1.3 fps (3). 

The phenomenon of fatigue should probably be considered, both in the 
aspects of mental and physiologic stress. However, fatigue is complex to 
evaluate by flicker fusion, perhaps because of the possible interference of a 
central feed-back mechanism (6). Studies with sleep deprivation by différent 
workers have shown different and opposite results (9). 

'The results of this study would indicate that working under conditions of 
stress and increased temperature and humidity is detrimental to performance. 
‘The temperature and humidity ranges studied were not excessive but are com- 
monly observed in many parts of our country. The depression of responses 
under these conditions approaches or may even exceed those of depressant 
drugs. Though stress and anxiety may be difficult to eliminate, temperature 
and humidity can be controlled. 


E. SUMMARY 


Forty-four soldiers participated in an evaluation of performance during 
exposure to increased heat and humidity. Determination of performance 
capability was made by measuring the flicker-fusion frequency (FFF) of 
each subject. FFF was chosen because it is an accurately measurable indicator 
of cerebral function. It is independent of the JQ. 

Subjects were initially tested under comfortable environment conditions. 
Group] (15 subjects) and Group II (14 subjects) were placed for three 
hours in a room with a temperature of 82° F and 70 per cent relative humidity. 
At the end of two hours, Group*I subjects were given an unannounced 
difficult civics test and told that the results of the test would be important 
to them. At the end of the third hour, the final FFF was measured in both 
groups. Group III was given the same unannounced civics test, but in a 
room with normal temperature and humidity (74° F and 40 per cent 
humidity). 

Group I had a mean FFF decrease of 2.03 fps. Group II had a mean FFF 
decrease of 1.29 fps. Group III had a mean FFF decrease of .57 fps. 

It is concluded that one’s mental capabilities are blunted by mental stress 
and hot, humid environmental conditions. This blunting exceeds that found 
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after medication with commonly prescribed soporifics. 'The adverse environ- 
mental conditions themselves caused moderate depression of function. Mental 
stress alone caused clinically insignificant depression of function. 
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EFFECTS OF CONGENITAL FELINE CEREBELLAR 
HYPOPLASIA* ! ON DEVELOPMENTAL BE- 
HAVIOR AND THE VESTIBULAR SYSTEM 
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Aerospace Medicine, Brooks AFB, Texas 


P. J. Down 


А. INTRODUCTION 


‘Throughout the literature concerning congenital feline cerebellar hy- 
sia, a few cases have been reported (2, 3, 4, 7, 16). It appears that this 
enital defect is particularly prevalent in cats. This rt is concerned 
the behavioral development of six cats with cerebellar ypoplasia and of 
vestibular responses to rotary stimulation. The role of the cerebellum 
` as the great coordinating center was studied in relation to the physiologic 
consequences of pathologic interference with the cerebellar afferent and effer- , 
` ent systems. A perspective of their behavioral development and physiologic* 
functions, a description of their structural defects, and the results of their 
vestibular responses to sinusoidal accelerations will be discussed with this 
A. objective in mind. 


B. DEVELOPMENTAL BEHAVIOR 


- Four of the six cats were from one litter. Of the remaining two cats, one 
was from two surviving kittens of a different litter, and the other one was 

fom an unknown source. All six cats were received between the ages of two 
_ and six weeks at this laboratory. In each case observations were possible for 
considerable periods of time, which covered one cat for six months, he for 
eight months, two for two years, one for three years, and one presently near- 
ing its fifth year, Throughout their development and the previously stated 
periods of observation, their temperament was docile and they were easy to 
andle, feed, and maintain. No problems existed in their appetites, feeding, 
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or swallowing. They were quite active, playful, attentive to their cleanliness, 
and they purred and mewed like normal cats. 

Ataxia was the main and obvious result of cerebellar hypoplasia. Except 
for the latter, the general developmental condition and behavior of these six 
cats were no different from normal cats in our laboratory. Their respiratory, 
cardiovascular, digestive, and urogenital systems appeared to be normal. The 
musculoskeletal formations were normal with good muscle tonus and no 
lameness. During the first four months of their development it appeared that 
ataxia severely increased and inhibited any locomotion. After four months, 
they seemed to accommodate to their problem and increased their movements. 
"Two of the six cats are presently being studied. The other four have expired. 
As a result of feline pneumonitis, two expired at the age of two years. One 
three-year-old died from an overdose of anesthesia during surgery” for im- 
planting chronic "electrodes (9). A six-month-old cat was sacrificed after 
vestibular testing for histological studies. 


C. "PosrunAL AND PROGRESSIVE MOVEMENTS 


When the animals attempted to stand, they arched their backs, stood on 
a broad base, using their hind legs in exaggerated supporting reactions, and 
displayed severe. oscillating movements of the head, neck, and trunk. Figure 1 
shows a good example of this standing position. Such movements were severe 
when the animals fixated on objects, as in attempting to pick up a piece of food. 
A constant tremor of the head, neck, and shoulders sometimes occurred while 
the animals were standing. The lower dorsal and lumbar spinal areas displayed 
an arched position. A “hammer” movement of the head, neck, and trunk 
occurred as the animals lowered their heads to lap milk or eat food from а 
saucer, which movement Brouwer (2) regarded as “hypermetria of neck 
musculature.” The animals never stood up on their hind legs without external 
support. : а 

In walking, the animals staggered, and incoordination was especially notice- 
able as they fell in either direction. Asynergic movement of the hind legs 
was manifested during walking by a widespread stance in which the legs 
were everted to control balance. There appeared to be a lack of coordination 
between hindleg and foreleg movements in progressive motion, in which the 
shoulder girdle remained rather stable while the pelvic girdle and appendages 
overrode the foreleg movements, causing side-to-side oscillations which ended 
by stumbling. Despite these asynergic movements of the hind legs, the animals 
made attempts to run which resulted in a "zig-zagging" course. In making 
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FIGURE 1 
A Swe VIEW оғ A FOUR-YEAR-OLD CEREBELLAR HyrorLAsric CAT 
STANDING ON A BROAD AND SECURE BASE 
(His head is held to avoid head, neck, and shoulder movements) 


turns while moving forward, they frequently fell or rolled over. Climbing 
or jumping actions were quite awkward and at times impossible. = 
A ` 


E D. REFLEXES 


Upon examination, no paresis of limbs, nor asthenia, nor -hypotonicity of 
muscles was found. Tendon reflexes were not altered and no myotonia was 
observed. Manipulation of forelimbs was quite precise when the animals were 
striking at moving objects while they lay on their side or in the prone position. 
Knee-jerk reflexes were active and no clonus was, observed. Tail reactions 
while the animals were moving were normal. Labyrinthine-righting and neck- 
righting reflexes were present. Their body-righting reflexes appeared to be 
weaker than normal. Head and eye movements appeared normal. When the 
animals shook their heads, however, they would do a backflip, falling on either 
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side, This behavior indicates a lack of cerebellar control on the activity of 
the neck musculature, initiated through the first few pairs of the dorsal 
cervical spinal roots. Limb reflexes and crossed extension reflexes of leg 
tendons appeared normal. , 

When blindfolded, the animals showed severe deficiencies in placing reac- 
tions, in labyrinthine-righting reflexes, and in body-righting reflexes. For ex- 
ample, when the blindfolded animals were dropped from a height of two or 
four feet onto a sponge rubber pad, they all usually fell on their sides. With a 
visual reference, however, the animals usually showed normal righting reflexes 
in that they would alight on all fours, though, at times they would fall on 
their sides. Also, the blindfolded animals could not place their forepaws on 
a tray when the dorsal area of their forepaws touched the edge of the tray, 
nor when their chins touched the tray. Their dependency on visual information 
was quite evident*in that when they were blindfolded they would never 
stand or attempt to walk and they usually remained in the prone or recumbent 
position.” 


E. Sensory EFFECTS 


* Sensory systems appeared normal in that the animals responded to or were 
sensitive to touch, and to hot and cold stimuli, and reacted to pinching and 
to stroking of the vibrissae. They sneezed when their nostril hairs were 
stroked. Their eyes responded normally to light and touch, and they blinked 
to air puffs. No spontaneous nystagmus was observed for all six cats. Sensa- 
tions of taste and smell appeared normal. Normal reactions to pain were 
evident, contrary to Cobb's work (4). During the first few months of 
development the animals squealed when hitting their heads against the cage 
wall or the food saucer. They seemed to enjoy being petted and touched. 
Attempts to mate a male cerebellar hypoplastic cat with a female cerebellar 
hypoplastic cat failed. It was impossible to induce oestrus in the female. 


° 


v F. CEREBELLAR DEFECTS 


In Figure 2 the size of the cerebellum of a cerebellar SLCC cat is 
compared with a northal-sized cerebellum of a cat. On macroscopic ех- 
amination of the CNS structures of the cerebellar hypoplastic cats it was 
apparent that cerebellum sizes were reduced to about one-third of the size 
for a normal cat. The underdeveloped cerebellum on the right in Figure 2 
illustrates the exposure of the inferior colliculi rostrally and also the posterior 
medullary velum caudally. This was true for all three cats examined. This 
symmetrical reduction, with a well-preserved general contour*of the cerebellum 
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FIGURE 2 
DORSAL SURFACE OF Two CAT BRAINS 
On the left is a normal sized cerebellum of a two-year-old cat. On the right is 
the marked defective cerebellum of a six-month-old cerebellar hypoplastic cat 


with similar differentiated convolutions and sulci as in normally developed 
cerebellar structures, was found for three cats examined. Forebrains appeared 
to be of normal size and the sk&ll had no abnormal features and no asymmetry 
was noted in the skull structures. Two of the six’ cats are still being tested and 
another was unfortunately not saved for postmortem examinatiop. Histological 
analyses are being presently made on the six-month-old and the three-year- 
old cats. ' 
G. VESTIBULAR TESTING AND NYSTAGMUS 


Two of the six cerebellar hypoplastic cats were „tested on the School of 
Aerospace Medicine (SAM) Precisional Rotational Stimulator. One cat 
was a six-month-old male and the other was a four-year-old male. Two normal 
two-year-old males were used as controls. The stimuli presented on this yaw- 
axis rotating chair Appear in Table 1. Electronystagmograms were recorded 
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both cerebellar hypoplastic cats and compared with the ENG records of 
cats to the same stimuli, Examples of these two cerebellar hypop! забе 
биз” responses to stimulus 1 (.04 cps, .1 rad/sec®) are compared with two 
mormal cats’ responses in Figure 3. 
wetibular mywagmic reponse of the cerebellar hypoplastic cats 
by rotary stimulation were qualitatively similar to normal cat 
to the same in that alternating slow and fast phases with 
of nystagmus coinciding with the rotary stimulation were 
despite the defective cerebellar structures of these cats, 
so marked nor significant changes in their sensitivity, in the 
phase of their nystagmus, or in phase modifications of 
dasial examples of normal animals. As а result, the 
at one regulating or modifying vestibular input ix ques 
that the above-mentioned findings on vestibular responses 
te rotary stimulation support other results in the studies of De Kleyn (6), 
Dowd (8), Lorente de No (14), and Spiegel and Price (17), which indicated 
that the vestibular nuclei in the brain stem have an integrative as well as а 
relay function, 

Jt was also noted that three of the six cerebellar hypoplastic cats, while 
bring Biesthetiand with sodium pentobarbital, showed not only the usual and 
formal reactions of nystagmus, but also head-righting reactions. This further 
indicates the dependency of the neck reflexes on cerebellar control. 
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Further information concerning the histology and the quantitative analyses 

hypoplastic cats’ responses to rotary stimulation is in 
preparation, At present, ‘the almost five-year-old cat is being studied for the 
tule of habituation to vestibular stimulation by Fernandez at the University 
of Chicago. Halstead e£ al. (11, 12) found that lesions in the cerebellar areas, 
especially the modulus, prevented the occurrence of habituation to vestibular 
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mulation. Fernandez’s study should reveal further concepts on cerebellar 
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interesting study has suggested that ataxia in cats accompanied by cerebellar 
hypoplasia may be of viral origin (13). 


I. SUMMARY 


Emphasis is made of the important role of the brain-stem vestibular nuclei 
in the interrelations of the vestibulo-ocular reflex arc system when the cere- 
bellar structures are not intact, as in the cerebellar hypoplastic cats studied 
in this report. It appears that the vestibulo-ocular reflex arc is not dependent 
on the cerebellum. The gravity receptors of the utricle and saccule—namely, 
the otoliths—appear to be dependent and require cerebellar control. The 
latter concept was demostrated by the animals’ inability to correct their 
position in falling when blindfolded. The influence of the cerebellum in 
equalizing the tonus of lower reflex mechanisms is apparent from this report. 
The role of visior for placing reactions and for labyrinthine and body-righting 
reflexes is quite important in such familial defective animals. These findings 
suggest necessary modifications of past concepts concerning cerebellar control 
of the vestibular sénsory system and motor system, as in studies by Allen and 

s Fernandez (1), Cranmer (5), Fernandez et al. (10), Margaria (15), and 
Strong (18). 
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CHANGES IN CONFORMITY BEHAVIOR ON A PERCEPTUAL 
TASK FOLLOWING VERBAL REINFORCEMENT 
AND PUNISHMENT*? 
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ROBERT GoopkiN? 


A. INTRODUCTION 


Asch (1, 2), Blake (5), and others found that a small group instructed 
to respond incorrectly to a perceptual task succeeded in deflecting about one- 
third of the responses of true subjects in the group. However, there were 
great individual differences in the number of conforming responses given, 
some subjects reporting completely independently from the majority, others 
completely agreeing with it. The present study was designed to investigate the 
effects of verbal reinforcement and punishment on an individual’s responses 
to such a task. } 

The task of present concern was to have the subject report the number 
of clicks presented on a metronome after four other "subjects" had responded. 
Actually, the other "subjects" were tape-recorded graduate students reporting 
an incorrect number of clicks. Blake, Helson, and Mouton (5) found this 
tape-recording method to be successful in a very similar task. The percentage 
of responses deflected by the majority was in keeping with previous studies in 
which all of the gxoup members were physically present. р 

The great interest that has developed in verbal conditioning is shown in 
three reviews of the literature, one by Krasner (16), one by Salzinger (18), 
and one by Greenspoon. ( 11$. The initial verbal conditioning reséarch was 
done by Greenspoon (8, 9, 10). In this work he created an experimental 
Situation to study verbal behavior that paralleled operant conditioning with 
infrahumans, "The verbal stimulus “mm-hmm,” a visual stimulus, and an 
auditory stimulus resulted in a significant increase in the response class which 
Was the number of plural noun responses emitted by subjects in treatment 


groups when compared to a control group. 
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Buss and Buss (6) conducted a series of concept formation experiments 
in which "right" and "wrong" were manipulated together and separately. 
They found that “wrong” for the incorrect response and saying nothing 
for the correct response were more conducive to learning the correct response 
than saying "right" for the correct response and nothing for the incorrect 
one. Kirman (15) reported a decrement in responses followed by “not 
so good." 


Several experimenters have investigated the effects of various schedules of 
reinforcement on the acquisition of a verbal response. Among these are Kanfer 
(13, 14), Grossberg (12), McNair (17), Solley and Santos (20), and 
Timmons (21). In general, schedules of reinforcement seem to affect’ the 
acquisition of a verbal response in the same manner which they affect other 
kinds of responses and responses in other organisms. 4 


Several experimenters have investigated the effects of schedules of rein- 
forcement* on resistance to extinction. Kanfer (13) found that partial re- 
inforcement schedules produced the most resistance to extinction. The con- 
tinuous reinforcement group had the highest rate of responding at the start 
*of the extinction period, but its rate dropped sharply. Fattu and Mech (7) 
and Grossberg (12) also reported that partial reinforcement resulted in in- 
creased resistance to extinction as compared with a continually reinforced 
group. In a later study, however, Kanfer (14) found that subjects rein- 
forced on a fixed ratio, fixed interval, or variable interval schedule did not 
show signs of extinction although the fixed ratio groups gave the most re- 
sponses when reinforcement was omitted, 


Very little research has been done relating verbal conditioning to a group 
setting. An initial effort was made in this area by Bachrach, Candland, and 
Gibson (3), who created groups of three people, only one of whom was an 
actual subject. The other two group members" were ‘experimenters although 
the Subject did not know it. The group’s task was to decide the meaning of 
an ideogram. During an operant period, the experimenters talked about the 
meaning of the ideogram for a predetermined amount of time. The experi- 
menters verbally reinforced the subject for talking during the conditioning 
phase. In the extinction phase, the experimenters omitted reinforcement of 
verbalizations by the subject by changing the topic of conversation proposed 
by the subject. In a reacquisition period, the same procedure was used as in 
the initial acquisition period. Although the results yielded considerable varia- 
bility, a significant trend was demonstrated. There was a marked increase in 
the amount of time spent in talking by the subject during the acquisition and 
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reacquisition phases. During extinction there was a sharp decline in the talking 
time of the subjects. 

'The present study investigates the effects of four schedules of verbal rein- 
forcement given to subjects while responding to a task individually, on their 
responses to that same task when responding after four unseen "subjects" 
reporting incorrect responses to the task on the majority of the trials. 


B. METHOD 
hd l. Subjects 


The subjects were 75 undergraduate students at Florida State University 
enrolled in the introductory psychology course. Subjects were assigned to 
one of five groups (Continuous Reinforcement Group, Partial Reinforcement 
Group,*Continuous Punishment Group, Partial Punishment Group, Control 
Group), each group containing 15 subjects. Subjects were dssigned to a group 
on the basis of the time order in which they participated. "That is, the first 
15 subjects to participate in the experiment constituted the first gróup, the 
next 15 subjects made up the second, and so on. 2 


2. Apparatus 


The experiment was conducted in a small room in the Counseling Labora- 
tory at Florida State University. Subjects were seated at & table facing a 
one-way vision screen. The apparatus employed was a modification of that 
described by Blake and Brehm (4). Each subject heard the task and four 
background voices by means of a speaker resting on the table in front of him, 
and was told that the other group members were in adjoining rooms. Actually 
the task, consisting of series of clicks from a metronome (working at a rate 
of 200 beats per minute), and the responses of the four other individuals, two 
male and two female graduate students, were recorded on a stimulus tape, 
in order to provide the ы i and responses by the background voices for 
each subject. A small microphone was placed next to the speaker on the table. 

e € 
3. Procedure 

Each subject was dealt with individually. After entéring the experimental 
room, the subject was seated at the table and told that he was subject number 
five in the experiment. The experimenter then left the room and went into 
the adjoining observation room where he was able to view the subject through 
а one-way vision screen. 

After five minutes, the tape recorder was starte 
began as follows: 


d and the stimulus tape 
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Hello. I'm speaking from the control room. Before we get started, 1 
would just like to make sure you can all hear me. So, when I call your 
number, if you can hear me, please say “ОК.” Number 1. (OK.) Number 
2. (OK.) Number 3. (OK.) Number 4. (OK.) Number 5. (Five second 
interval.) Very good. This is a task in auditory perception. The subject 
is to count the number of clicks of the metronome. The clicks of the 
metronome are recorded in order that I may be sure of the number of 
clicks presented each time. Since I will be recording the responses of 
all five subjects from the control room, it will be easiest for me if each 
of you report your answer in a given order. Please report your answers 
according to the number you were given when you entered the experi- 
mental room. That is, the subject having number 1 will report his 
answer first, the subject having number 2 will report second, and so on. 
Please remain silent, except for reporting your answers, during the experi- 
ment. Are there any questions? (Questions were answered by rereading 
appropriate parts of the instructions.) All right, here we go. Listen care- 
fully and tell me the number of clicks when it is your turn, 


At this point, 20 series of clicks were presented in the order shown under 
Pretest in Table 1, and the four background voices reported as indicated 
in the table, after each presentation. Clicks range from 22 to 26 in each 


TABLE 1 

NUMBER OF METRONOME CLICKS AND NUMBER REPORTED BY EACH BACKGROUND VOICE 
Pretest Reinforcement Posttest 

period 
Number of Number Number of Number 
clicks reported clicks reported 
25 24-24-24-24 23* 25 24-24-24-24 
26 26-26-26-26 26 26 , 26-26-26-26 
24 25-25-25-25 22* 24 25-25-25-25 
25 26-26-26-26 24 25 26-26-26-26 
23 24-25-25-24 23* 23 24-25-25-24 
245. 23-23-23-23 26 24 23-23-23-23 
23 22-22-22-22 25* d 23 22-22-22-22 
22 23-23-23-23 22* 22 23-23-23-23 
25 24-23-24-23 Mines УВЕ 25 24-23-24-23 
26 А 27-27-27-27 22* 26 27-27-27-27 
22 21-21-21-21 26 22 21-21-21-21 
24 24-24-24-24 25* 24 24-24-24-24 
22 21-21-21-21 22 22 21-21-21-21 
25 26-26-26-26 23 25 26-26-26-26 
26 27-27-27-27 24* 26 27-27-27-27 
23 22-22-22-22 23* 23 А 22-22-22-22 
24 23-23-23-23 25 24 23-23-23-23 
22 22-22-22-22 24% r 22 22-22-22-22 
26 25-25-25-25 26 26 25-25-25-25 
23 24-24-24-24 25 23 24-24-24-24 


ero > Т 
РР ене Tesponses to be reinforced or punished on the 50 per cent PR and 
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series, since Blake, Helson, and Mouton (5) found clicks in this range to be 
effective for this task. "The metronome was set at 200 beats per minute, and 
the background voices differed from the actual number of beats presented by 
one beat in 15 trials because Blake e? al. (5) found these conditions to pro- 
duce the greatest amount of conformity behavior in their study. Each number 
of clicks was presented four times with different background voice conditions. 
The order in which the differing number of beats was presented was randomly 
determined. 

As seen in Table 1, in eight out of the 20 presentations, all four background 
voices reported one less click than the actual number presented; in seven pre- 
sentations, the four voices reported one more click; in one presentation, two 
"subjects" reported one more click and two "subjects" reported two more 
clicks {п one presentation, two “subjects” reported one less click and two 
“subjects” reported two less clicks; and, in three presentations, all four back- 
ground voices reported the number of clicks actually presented. — , 

The three presentations in which the background voices reported torrectly 
and the two presentations in which two background voices disagreed with 
the other two were included in an effort to minimize the suspicion of the 
subjects in the reality of the situation. 

Blake et al. (5) had their background subjects report the correct number 
of clicks in three out of nine trials in an effort to keep the subjects’ faith 
in the task. In addition to this, in the present study, two background voices 
differed from the rest in two trials because of the additional 11 trials in the 
present study. It was assumed that if the background voices disagreed in two 
of the trials, the subjects would be more convinced of the reality of the 
situation, The taped background voices responded at intervals ranging from 
one to three seconds, and the successive stimulus presentations followed the 
response of the fourth background voice by five seconds. The four batkground 
Voices responded in the same order each time. Ў 

After the final stimulus presentation in the Pretest period, the experimenter 
turned off the tape recorder and waited five minutes before entering the 
experimental room. He then said the following: T 

Before we continue with Series 2, let's try it a number of times indi- 
vidually for practice. I will now turn on just the record with the clicks. 
None of the other subjects will be able to hear us. Ready now, listen 
carefully and tell me the number of clicks. 

At this point, the experimenter left the room, turned on the tape recorder, 
and returned to the experimental room. Twenty presentations of clicks P 
given in the order shown in Table | under the heading Reinforcement Period 
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(simply the reverse order in which they were presented in the Pretest), and 
subjects were treated in one of five ways. After every response of each member 
of the Continuous Reinforcement Group (CR), the experimenter said “right.” 
Following the responses of each member of the 50 per cent Partial Reinforce- 
ment Group (PR), the experimenter said "right" after 10 responses and 
said nothing after the other 10 responses. The responses to be reinforced were 
previously determined in a random fashion. After each response of the members 
of the Continuous Punishment Group (CP), the experimenter said “wrong.” 
Following the responses of each member of the 50 per cent Partial Punishment 
Group (PP), the experimenter said “wrong” after 10 randomly determined 
responses, and said nothing after the other 10 responses. And, after the re- 
sponses of each member of the Control Group, the experimenter said nothing. 


After the subjects had completed one of these treatments, they wefe given 
the following instructions: 


° 
All right, now we will continue with Series 2 in the same manner that 


we did Series ?. Ready now, listen carefully and tell me the number of 
clicks immediately when it is your turn. 


The experimenter then left the experimental room and went into the adjoin- 
ing observation room. The stimulus tape then began once more with the experi- 
menter's voice saying: “All right, here we go with Series 2.” Twenty presenta- 
tions of clicks were then presented in the order shown under Posttest in Table 15 


and the four background voices reported as indicated in the table after each 
presentation. 


used because they indicate 
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C. RESULTS 


А factorial analysis of variance with repeated measures was used to analyze 
the experimental data. The means of all groups are shown in Table 2. The 
results of the analysis of variance are summarized in Table 3. This table 
indicates that there is a significant difference between groups when Pretest 
and Posttest scores are summed and the treatment groups are compared with 
one another. At the .05 level an F value equal to or greater than 2.50 is 
necessary for significance, and an F of 2.568 was obtained. 

However, since the major interest of this study was to examine the effects 
of the different conditions, measured over the Pretest and Posttests, the inter- 
action between these variables assumes major importance in the results. As 
seen in ® Table 3, the effect of this interaction was significant well beyond the 
05 level. At the .05 level an F value equal to or greater than 2.50 is necessary 
for significance, and an F of 8.967 was obtained. The Multiple Range Tests 
indicated that all Pretest and Posttest group means (indicated in Table 2) 
significantly differ at the .05 level for all groups except the Control Group. 

Table 3 also indicates that the total of the Pretest scores for all groups did 
not significantly differ from the total of the Posttest scores at the .05 level. 


TABLE 2 
Mean NUMBER or DEVIATION SCORES Per SUBJECT 
OVER FIFTEEN STIMULUS PRESENTATIONS 


Condition Pretest БЕЧ рее 
Continuous Reinforcement 11.00 13.60 227 
Partial Reinforcement 11.73 15.00 1.53 
2 поа Punishment 11.00 $00 —ё 

artial Punishment 10.67 з 0 
Control Я 1127 11.13 € 
2 A 
° № 
: BLE 3 
TA 
ANALYSIS оғ VARIANCE OF DEVIATION SCORES, CONDITION BY PRETEST, AND РОЗТТЕЗТ 
Sums of Mean 9 
Source df squares squares F ratio 
* 
Condition (C) 4 2597 1492 2 
per between 70 1744.60 ум 2.162 
‚үм Posttest (T) 1 Au if 39.93 8.967** 
Error within 70 Ey AB 
Total variation 149 2 : 


K A less than .05, 
Ё less than .01. 
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It must be stressed. that, although the general effects of the punishing 
and reinforcing conditions differed considerably from one another, the effects 
of continuous and partial reinforcement were very similar; and the same 
holds true for the effects of continuous and partial punishment. 

As seen in Table 2 partial reinforcement and continuous reinforcement 
resulted in a decrease in conforming responses, with partial reinforcement 
having a slightly greater effect in this direction. Partial punishment and con- 
tinuous punishment resulted in an increase in conforming responses, with 
partial punishment having a slightly greater effect. The Control ( }roup 
Subjects deviated from the background voices by about the same amount in 
the Pretest and Posttest. 

Table 4 indicates the Percentages of conforming responses in the Pretest 
and in the Posttest. While in the Pretest, the subjects in the Partii Rein- 
forcement and Райа! Punishment Groups conformed on approximately the 
same percentage of responses (the former 33.8 and the latter 32.0) ; after the 
Reinfortement Period these percentages were markedly altered (Partial Re- 
inforcement Group, 15.5 and Partial Punishment Group, 41.8). "These treat- 

»ments produced the greatest effects, 

For total performance, no significant differences were found between the 

Pretest and the Posttest, but when this variable was analyzed by conditions 


a significant difference was indicated. The differences, therefore, appear to 
result from the conditions employed, 


D. Discussion 


The most significant findings derived from this study, in the writer's 
opinion, were the differing effects resulting after the reinforcement and the 
punishment schedules, 

К Following the schedules of reinforcement and punishment, subjects behaved 
in a very similar manner to subjects responding’ to other tasks under the sme 
schedules using different reinforcers and punishers (13, 19). "That is, rein- 
forcing conditions Produced an increase in the rewarded response class after 


se responses after the punishing conditions were eliminated. And, finally, 
subjects in the control group responded in approximately the same manner 
in the Posttest as in the Pretest. The results of this experiment indicate, there- 


fore, that different reinforcement histories (schedules of reinforcement) fol- 


lowing an individual's responses to a task can affect his "conformity" behavior 
With regard to that task when in a simulated small group situation. "This 
further suggests that "conformity behavior" as investigated in this study is 


cC Em" ———— ———— ^ S 
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a workable response class on which the effects of verbal reinforcement can be 
studied. 

In the Pretest, subjects in all five groups responded very similarly. In this 
phase of the experiment subjects conformed on approximately the same per- 
centage of responses that Blake (5) reported on a highly similar task (about 
33.3 per cent). Also as Blake (5) and Asch (2) reported, subjects ranged 
from almost complete independence of group opinion to nearly complete sub- 
mission in the Pretest. After the Reinforcement Period, however, these per- 
centages were markedly altered (see Table 4). Even the reports of several 


TABLE 4 
PERCENTAGES ОР CONFORMING RESPONSES IN CONDITIONS AND IN PRE- AND Postresrs 
CR PR СР РР Control Total 
жезл лл RE bet = 
Pretest 33.8* 33.8* 30.7 32.0* . 267 ил 
Posttest 18.2 15.5 37.3 418 2:4 25.3 


Ылан Ip 
* Indicates а significant difference in Pre- and Posttest percentage at the .05 level. 


Subjects whose responses were extremely nonconforming ard of some subjects 
whose responses were highly conforming changed markedly in the opposite direc- , 
tion. This would suggest, perhaps, that at least part of the variability in con- 
forming behavior found by Asch (2) and Blake (5) and found in the Pretest of 
the present study was a result of the behavioral histories of the subjects in related 
tasks or in tasks in general. It would, therefore, seem profitable to investigate 
further the effects of built-in behavioral histories on subjects in tasks such as 
this if these differences in the “conformity” behavior of subjects are to be 
understood. Perhaps, such research would make it possible to predict and 
control this behavior for each individual, in addition to simply measuring it 
and reporting an average trend. The results of this study would suggest that 
highly conforming subjects іп, tasks of this kind possibly have received a lot 
9f "punishment" in similar or related tasks, while nonconforming subjects 
miglft have been reinforced a good deal. * 

Although, for the most part, subjects responded to the experimental treat- 
ments in the hypothesized manner, some subjects in each group responded 
differently. The reasons for this within-group variability are unclear. For 
*xample, two subjects conformed more after reinforcement and some con- 
formed less after punishment. Perhaps part of the variability was related to 
the ambiguity of the meaning of the experimenter's silences. While some sub- 
jects might have responded to the experimenter's silences as meaning they 
Were wrong, others might have responded to the silences as meaning they were 
tight, while still others might have responded to the silent experimenter as simply 
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a recorder of their responses. Another possible source of variability concerns 
the reinforcing values of the experimenter's "right" and the punishing value 
of "wrong" for different subjects. "The effects of these words might be quite 
different among subjects due to their various backgrounds. Still another 
source of variability was the awareness level of the subjects. While some 
subjects might have been convinced of the presence of other legitimate subjects 
in adjoining rooms, others might have gradually become more suspicious as 
the experiment progressed, and as a result conformed less. Further research 
might well be done to investigate this within-group variability and to measure 
the effects of other schedules of reinforcement on “conforming” behavior. 

In general, the results of this experiment suggest that the “conforming” 
behavior of each individual in a group (or, at least, in a simulated group), 
like other behavior, is related to previous learning and that, given th proper 
conditions, this behavior might be predicted and controlled in the same manner 
as other behavior of the individual. In other words, it is suggested that the 
“group” behavior” of each individual in a group might be dealt with in very 
much the same manner as any other aspect of his behavior and that, if the 
relevant variables were studied, this behavior might be found to operate under 
the same principles or laws as other behavior. 


3 E. SUMMARY 


The present study investigates the effects of four verbal reinforcement 
schedules—continuous reinforcement, partial reinforcement, continuous pun- 
ishment, and partial punishment—on the responses of subjects to a task in 
a simulated group situation. 

Seventy-five subjects were dealt with. These were subdivided equally over 
the four treatment groups and the Control Group. 

"The experimental task required subjects to, count the number of clicks 
of a metronome and to report that number affer four "other subjects in: ad- 
joining rooms" had reported. Actually, the four voices heard by the subjects 
were the recorded voices of graduate students reporting incorrectly on most 
trials. Twenty series of clicks were presented twice with the experimental 
conditions being intróduced between presentations. "The dependent measure 
consisted of the number of reported clicks by which a subject deviated from 
the false “subjects.” £ 

The data were analyzed by an analysis of variance with repeated measures 
and by a series of Duncan Multiple Range Tests. 

Differences in "conforming" behavior following the four reinforcement 
and punishment schedules were found to be significant beyond the .01 level 
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then analyzed by Pretests and Posttests. Reinforcing experimental treatments 
esulted in an increase in nonconforming responses, while punishing treat- 
"ments resulted in a decrease in this response class. 

Tt was concluded that verbal conditioning methodology appears to offer 
I road to the study of certain aspects of “group” behavior. 
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GROUP EFFECTIVENESS IN CREATIVE PROBLEM-SOLVING 
TASKS: AN EXAMINATION OF RELEVANT VARIABLES* ! 


Department of Psychology, University of Arizona 


SALVATORE V. ZAGONA, Јов E. WiLLIS, AND WILLIAM J. MacKinnon 


A. INTRODUCTION 


In this age of increased specialization and rapid expansion of knowledge, 
there is an increasing tendency to rely on teams of experts for the solution 
of problems. This is especially true concerning research and development 
areas in itdustry and government. In these cases, the creativeness of a group 
may have effects which could—directly or indirectly—influence immense 
fortunes and the welfare of nations. e 

Presumably any condition tending to shape the structure or function of a 
group would also, in some way, contribute to influence the manner in which 
the group solves a variety of problems facing it. In the past few decades, 
Tesearch in group dynamics has contributed much in theory and method. in 
this area. However, the purpose of the present paper is to investigate group 
process only as it relates to effective creativity in problem-solving tasks. The 
emphasis will be upon creativity as a psychological dimension of growing 
research importance. This variable will be investigated within the context 


` of group interactions; only group processes that bear directly upon the ex- 


Pression of creativity by groups will be considered. ; 
The concept "creativity" is not casily defined, but since this paper is con- 


cerned with problems which require creative solutions, a consideration of the 
. ^ = 
Concept in depth is necessary. « 


"The literature of psychology today reveals the term "creative" used аз an 
adjective to modify such diverse things as “ability” (14, 47), "process" (14, 
39), "behavior" (13, 15), “thinking” (15, 39), "product" (38, 47), and 
So on. All these adjectival uses have, in turn, been employed to describe the 
ollowing : personality, people, thoughts, behavior, and products, in such 
diverse fields as mathematics, physics, music, social science, БАШЫЛ, and 
Poetry —to name but a few. Yet few people seem toefind it inconsistent or 
n ——— 
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peculiar to talk about "creativity" as though it were a single variable that 
should be isolated and studied. 

This state of affairs with respect to the status of “creativity” is rather 
similar to the tale of the blind men trying to describe the shape of an 
elephant of which each blind man was touching a different and separate part. 
One described the trunk, another a leg, and a third the tail, but each insisted 
that his was the description of the elephant. 

The progress of the concept of creativity to its present research status, 
although it has a less compelling connotation, is analogous in some ways to 
the concept "disease," in which distinct diagnostic entities were isolated and 
investigated only through the differentiation and classification of recurring 
Characteristic symptoms. It would seem that the same sort of differentiation 
must be made with regard to the "creativity" concept. т 

Flanagan (11) has distinguished among "productivity," "creativity," and 
“ingenuity.” “Productivity,” he said, relates to the offering of many new ideas, 
and emphasizes both quantity and contribution. “Creativity” consists in bring- 
ing something new into being, with emphasis on the lack of previous existence 
of the product or idea. “Ingenuity” denotes inventing or discovering a solu- 
tion to a problem, with some emphasis on unusualness or “surprise” in its 
manner of expression. His definition of “ingenuity” corresponds in large 
part to the definition of “creativity” implicit in most of the studies here 
reviewed. Ё 

Sprecher (46, p. 77) has recognized this semantic problem and has proposed 
an approach for its solution. "Since human beings assign meaning to the term, 
they may well choose not to agree; it is not necessary that they should always 
agree, but only that they should know how and to what extent they disagree.” 
His position is that if we can get people to state as precisely as possible what 
they mean by "creativity," then any disagreeyfient which is discovered will be 
tolerable. З 

Haefle (14) defined “creativity” аз the ability to make new combinations 
between two or more concepts already in the mind. Schutz? used the term 
“creative behavior" sto describe behavior that is unusual, satisfying, or effec- 
tive. He also related the concept “divergent thinking,” used by Guilford and 
others, to the definition of creativity. “Divergent thinking” is applied to 
situations which require the use of multiple solutions rather than problems 


with just one correct answer. This latter aspect is a necessary condition fot 
group creative problem solving. 


2 Schutz, W. C. Creative behavior: Trai 


8 ning and theo {. Personal 
communication, 1963. Е еогу developmen 
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Fiedler (7, p. 308) has provided a definition of group creative problem 
solving that would seem to be adequate for the purposes of this paper. He 
defined it as “. . . group interaction leading to an original solution of a problem 
or to a more effective recombining of given elements into new forms." 

There are some [e.g., Flanagan (11)] who maintain that the creative 
product must have never before existed. "This seems to be a valid position, 
particularly since he substitutes a different concept (ingenuity) to denote the 
specific steps or operations of creative problem solving. The many other 
studies of creative problem solving can be viewed as meeting the criteria for 
creativity by stipulating that the "creative" idea or product must occur for 
the fist time in the life of the person concerned. Actually, whether or not the 
same solution has been produced before by someone else is not of crucial im- 
portance? The essential point is that it must be a first occurrence within the 
lifespan of the person concerned. If we could not make this‘stipulation, there 
could be no basis for experimental studies of creativity, since one of the most 
important characteristics of a scientific investigation is that it be subject to 
replication. 

The material presented in the present paper will be organized in relation 
to five basic variables which have been investigated in past research on group 
creative problem solving: (a) task variables, (4) individual vs. group com- 
Parison, (c) the role of leadership, (d) the influence of training, and (e) how 
group characteristics such as structure and function relate to its creative 
expression. 


B. Task VARIABLES: THE PROBLEMS 


A convenient method of classifying problems requiring creative solutions 
is that used by Krech and Crutchfield (22). They divided the problems into 
three categories: Explanation, Prediction, and Invention, each of Which is 
distitguished by the different güal it involves. The goal of “Explanation” is 
to unterstand why a certain event has occurred. The products of people like 
Galileo, Einstein, and Newton would fall in this category: Fors “Prediction” 
the goal is to understand future consequences, given certain conditions. The 
goal of “Invention” is to create a set of new conditions which will result in 
а specified event. 

These three classes of solutions are also distinguished in terms of the degree 
to which the starting stimulus pattern is structured. In the “Explanation” 
Category the stimulus pattern which confronts the problem-solver is, to a 
large degree, specified. The specific objects involved have been observed 
Previously to do specific things in specific sequences and proximities. At least 
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in some cases the stimulus pattern consists of objects which are concretely 
defined, as are their interactions. These problems readily yield a “correct” 
perception of the event even though it may be a novel one. 

In “Prediction” problems, the probability of having the correct organization 
of the stimulus condition "forced"—i.e., brought about automatically—is 
reduced because the objects and the relations between them are fewer and 
not so well defined as in "Explanation" problems. Only the antecedent con- 
ditions are known, and the event which will occur in the future must be 
predicted on the basis of them. 

The final category, “Invention,” is the most difficult type of problem in 
terms of stimulus pattern. The "Invention" problem has fewer clues to 
solutions in the stimulus pattern and accordingly makes greater demands on 
the resources of the individual. The inventor's problem is to bring ‘about an 
event that is spécified before he begins, and that specified event docs not 
and never before has existed. He must not only attend to the givens, as in 
a "Prediction" problem, but he must also be aware of an extensive number 
of objects and relationships beyond the given stimulus pattern. The inventor's 
is the least structured of the three types of stimulus patterns. 

Let us now turn to the various problems used in experiments on group 
creative problem solving. The problems will be classified in terms of the three 
categories above, but these classifications reflect only the views of the present 
authors, not necessarily the views of those who originally conceptualized and 
carried out the studies cited. Among these studies more than 24 separate 
problems were used which required a creative solution of some kind. Some 
overlapping in the classification is inevitable. Space dogs not permit a full 
description of all of the problems, but enough to be representative of trends 


will be presented, along with references. 
з 


i Explanation 


a. “Moral Justification” problem. Fiedler (7) asked an experimental group 
composed of church administrators and lay leaders to write a 250-word state- 
ment in which they were to justify a decision by the minister of their con- 
gregation not to divulge the intention of a local physician to commit a mercy 
killing. 

b. "Tower of Hanoi" problem. 'The group is confronted with three pegs, 
one of which has three rings of differing sizes on it. The problem is to ex- 
plain how to transfer all of the rings to another peg without pulling off more 


m x at a time and without putting a large ring on top of a smaller one 
, 38). 
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c. “Tartaglia Transportation" problem. Three jealous husbands and their 
beautiful wives must cross a river in a boat which will hold only three persons 
at a time, with the constraint that no husband will allow his wife to be in the 
presence of another man unless he is also present. Only husbands can row 
(23, 24, 25). 

2. Prediction 


a. "Thumbs" problem. What would be the consequences if everyone born 
after 1960 had an extra thumb on each hand? (5, 6, 40). 

b. "People" problem. What would be the consequences if over a period of 
20 years the average height of people increased 80 inches and the average 
weight doubled? (6). 

с. "Discharge" problem. This problem was developed by Cohen eż al. (5) 
especially for a group composed of professional and administrative personnel 
in a psychiatric hospital. The problem concerns the practical benefits and 
difficulties which would ensue if all patients were able to return “tp their 
families. Р 

3. Invention 


a. "Mined-Road" problem. Originally developed by the OSS Assessment 
Staff during World War 11, this problem has been used in many of the studies 
teviewed. It requires that the subject group formulate a plan of action for 
getting a group of five men across a road which is mined with supersensitive 
enemy mines which cannot be dug up or neutralized. The road is 12-feet 
wide and bordered on both sides by trees about 40-feet tall. Scattered around 
on the approach side of the road are ropes, beams, a discarded auto tire, pulley, 
and a variety of other potentially usable material and debris. The groups 
Write about their solutions to the problem and the solutions are then analyzed 
by a “Quality. Point System”, (QPS), which is a standardized method for 
evaluating different degrées of quality in'solutions (16, 18, 19, 26, 27). 

b. *“Change of Work Procedures" probiem. This and the following three 
Problems are role-playing problems. In this one, one of the members is ran- 
domly assigned the role of a foreman and the other three members the role 
of workers. The problem goes like this: An efficiency éxpert has found that 
the method of work the group has been using is inefficient—i.e., a lot of time 
is being wasted. The group members had been alternating jobs in assembling 
carburetors, so that each worked an equal amount of time on each of the 
three phases, The group was required to decide whether (a) to adopt a new 
Procedure in which each stays on the same phase all day (thereby increasing 
Production, but also boredom); (2) to maintain the status quo; or (c) con- 
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ceiving the task as a creative problem, to search for an "integrative" solution 
which would combine the best features of the status quo and new procedure 
so as to satisfy both workers and management. This integrative solution is 
considered to be a creative one (16, 19, 20, 29). 


c. “Student Assistance" problem. There are two principal parts to this 
problem. Each of the four participants is assigned the role of a particular type 
of student who is eligible for one reason or another to receive some university 
funds. The first task, of allocating the funds among themselves, was designed 
to create conflict in the group. The second task requires the participants to 


suggest a method for determining the people who should receive money in the 
future (19). 


d. "Painter-Inspector Argument" problem. The four roles are a painter, 
an inspector and rough primer, a shop steward, and a foreman. They meet to 
settle a conflict between the inspector and the painter. The argument reflects 
a basic problem which exists in the entire shop, but apparently few groups 
are capable of getting beyond the superficial problem to identify the total shop 
problem (18). 

e. "Point Distribution" problem. For this problem the group members, 
who are students, divide among themselves a certain number of points, which 
were assigned to each group. These points were to be added to the total number 
of points which each student accumulated over his four class. examinations 
and would thus help determine his final grade (19). 

We return now to non-role-playing problems, in which no roles are assigned 
to the members of the group. 

f. "Tourist" problem. The members of the group must devise ways of 
getting more Europeans to come to this country during their vacations (5, 
6, 40, 49). 

g. "Education" problem. What can be done to cope with the increasing 
number of children of school age? (2, 6, 40). 

h. “Library” problem. A library has been plagued with the mutilation of 


magazines and books, with the cutting out of pages and the stealing of books. 
What can be done? (2). 


i. “Hanger” problem and “Broom” problem. The members of the group 
are asked to list as many, uses as they can for these items (35, 43). 


j. "Bus" problem. How can a shy girl go about meeting a boy she regularly 
sees on a bus? (40). 


k. “Argument Construction” 


: task. The Ss must develop arguments for 
and against the use of a rigorous a 


nd dangerous military program which could 
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be expected to result in a high casualty rate during training, but which also 
would lead to a low death rate during actual battle conditions (1). 

1. "Fame and Immortality” task. How can a person of average ability 
achieve fame and immortality even though he does not possess any particular 
talents? (1, 51, 52). 

m. "Church" problem. The Ss are to write solutions to the following 
problem: A church which has completed nearly two-thirds of its building ran 
out of money. Since it is in an area which has been blacklisted by banks and 
loan associations because it is a dying area, the church cannot obtain credit. 
How can it obtain the money needed to complete the building? (51, 52). 

Fiedler (7) used a problem in which groups were given a TAT card and 
instructed to devise three stories about it within 20 minutes. These stories were 
to be as different and original as possible. They were rated by two independent 
judges, using a scoring manual. He and his co-workers also used the following 
three problems with a group composed of church administrators and lay 
members: (а) invent a Sunday School parable for six- to eight-ycar-olds which 
would illustrate the desirability of the doctrine of separation of church and 
state, (b) develop an appeal for funds to send a ministerial student through 
divinity school, and (c) plan a three-minute skit to illustrate the need for 
better music in worship service (9). i 

'Triandis, Bass, Ewen, and Mikesell (52) presented their experimental 
groups with the task of suggesting new legislation which was inventive, 
original and creative enough to solve the problem of implementing the 
Kennedy programs of The Peace Corps, Federal Aid to Education, School 
Desegregation, etc. «Each solution was mimeographed and Thurstone’s suc- 
cessive-intervals procedure was used to obtain indices of creativity on an equal- 
interval scale. 3 

For another task useds by Triandis et al. (52) the groups were asked to 
Write an original creative story which contajned the five concepts: “Evolution,” 
“Army,” “Federal Aid to Education,” “Labor Unions,” and “Immortality.” 

Other préblems which ‘have been used in research on group creative problem 
solving are (а) the Guilford “Unusual Uses" Test (34); (2) the “Plot 
Titles” Test (34) ; (с) the invention of brand names for a cigar, a deodorant, 
and an automobile produced especially for Purdue students (54); and (d) 
Writing as many captions as possible for a Saturday Evening Post cartoon 
(56). 

C. Task VARIABLES: PROBLEM EFFECTS 


A number of studies have discovered complications and areas requiring cau- 
tion with regard to the tasks used in experiments in group creative problem 
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solving. This section will bring these important findings together so that 
they may be examined in closer relation to each other. 

Lorge e£ al. (26) presented to groups the "Mined-Road" problem in four 
degrees of remoteness from reality: (а) a verbal description; (^) a photo- 
graphic representation; (c) a miniature scale model, but without permitting 
manipulation of materials; and (4) the miniature scale model, allowing the 
manipulation of the materials. Results indicated that there were no significant 
differences among the solutions for the four levels of remoteness from reality. 

Using the “Mined-Road” problem constructed in reality, Lorge e al. (27) 
also compared the actual accomplishments of groups (as recorded by trained 
observers) with reports written by teams and by individuals. Lorge ef al. 
found that the teams wrote a solution which gave a scoring value somewhat 
inferior to their actual performance on three of the four major components 
used in analyzing the quality of the solutions, The opposite was true of the 
individuals. 

Parloff and Handlon (40) reported two items of interest with regard to 
task variables. They made a distinction between “generated” ideas and written 
ideas. "Generated" ideas referred to those ideas which came up in group dis- 
cussion but which were not recorded. A distinction was also made between 
"real" and "unreal" problems. Included among the “real” problems were 
the “Education” problem, the “Tourist” problem, and the "Bus" problem. 
The “Thumb” problem is an example of an “unreal” problem. They found 
that more ideas were unreported for unreal than for real problems. 

Hoffman (16) made a distinction between problems which involve quality 
alone (e.g., the “Mined-Road” problem) and problems which involve quality 
and acceptance by the group (eg., the “Change of Work Procedures” 
problem). 

Hoffniian and Smith (19) found the differences among the problems they 
used to be a major source of variance. The four problems they used were (a) 
the “Mined-Road” problem, (5) the "Student Assistance Fund,” (с) the 
“Change of Work Procedures,” and (d) the “Point Distribution”? problems. 
They suggested that it would be useful to classify problems in terms of the 
dichotomies: quality vs. acceptance and creativity vs. decision-making. 

When groups were asked to solve the same problem for a second time, it 
was found that a signifizantly higher percentage of "integrative" (creative) 
solutions resulted (28). It was hypothesized that by satisfying the leader's 
needs to obtain a solution and then returning again to the problem, the groups 
became more problem-minded and the leader was more willing to entertain the 
viewpoints of the other group members. 


' 
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Maier and Solem (31) found that they could increase the number of alter- 
natives which came up for consideration and also the number of good creative 
solutions by the use of instructions calculated to turn choice situations into 
- problem situations. 

Meadow, Parnes, and Reese (35) found that significantly more good 
solutions were produced when brainstorming instructions were given first than 
when prior training did not include brainstorming instructions, Parnes (41) 
- reported a study which showed that significantly more good ideas appeared 
in the final third of a subject's list of ideas than in the first two-thirds of the 
- fist. This provides an indication that extended effort on a problem which 
requires creative thinking can be rewarding in terms of an increased proportion 
of good ideas among those produced in the extra time spent on the problem. 

Lorg® and Solomon (24, 25) warn us that previous experience with the 
same or a related problem by members of the group being ‘studied can cause 
considerable trouble, especially in experiments with “Eureka-type” problems 
(“Tartaglia,” “Tower of Hanoi"). They found that reports by Ss as to 
previous experience with problems are unreliable. 

Anderson and Fiedler (1) studied the effect of two types of leader-member 
interaction using four separate creativity tasks: “TAT stories,” "Unusual 
Uses" test, “Argument Construction," and “Fame and Immortality.” The 
results showed a strong relationship between the type of task, leadership form, 
and the leader's individual attributes. In fact, most of the results were task 
specific. "This study especially emphasizes the importance of identifying care- 
- fully the nature of the creative task used in experiments. 

Hoffman (17) hgs suggested some theoretical considerations which might 
facilitate studies of group creative problem solving. He stipulated four condi- 
| tions which should be present in order that a creative solution to a problem 
might emerge. First, differing (but comparable) cognitions musf coexist. 
In a group situation, satisfaction of this condition would involve at least two 
. contributions concerning a problem, ordinarily from different group members. 
Such contributions normally take the form of possible solutions." At this point 
we must introduce the concept of valence. Valence is the degree of acceptability 
a cognition may have for a problem-solving unit (individual or group). For 
groups it is translated to mean the degree to which a group member's sug- 
gestion is acceptable to all members of that group. є 3 

The second condition is that at least two differing cognitions must acquire 
greater positive valence than the minimum threshold value and must be ap- 
Proximately equal in value, so that поле of the alternatives can be accepted 


and an impasse is reached. A creative solution to such a problem situation 


ô 
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would involve exploiting the advantages of both alternatives and possibly 
would incorporate, with advantage, seemingly incompatible facts which sup- 
port the alternatives. 

The third condition is that the problem solving must occur in a situation in 
which the problem-solving unit is required to arrive at the best possible deci- 
sion. (This may be considered the boundary condition.) Hoffman considered 
it likely that failure to satisfy this third condition has probably been the source 
of many people's failure to solve problems adequately. The fourth condition 
is that the cognitive components associated with or contributing to the 
valence of each of the conflicting alternatives should be abstracted and their 
points of conflict recognized. 


D. INDIVIDUAL vs. Group-EFFORT 


In studies concerned with group creativity, the fundamental question arises: 
"Are two (or more) heads better than one in formulating creative solutions 
to problems?" Since creative ideas can originally come only from individuals, 
the question is whether or not individuals can be more productive in groups 
than working as individuals. To answer this question, studies have been con- 
ducted that compare individuals and groups with respect to results obtained 
by each, and with respect to factors employed by each in arriving at the final 
solution. Diffefent studies have provided data that in some instances support 
the group's superiority over individuals and in others the individual's supe- 
riority over groups. 

Shaw (44) compared the ability of individuals with that of cooperative 
groups of four persons in solving complex problems. Her results appeared 
to indicate group superiority in this area due, in part, to the group's larger 
proportion of correct solutions achieved through the rejection of incorrect 
suggestions, and checking of errors. In an extended, replication of this study, 
Marquart (32) combined individuals into nominal groups of three because 
Shaw’s method of analyzing the data did not indicate whether the group 
solution was due dnly to the best member of the group. Marquart, using her 
method, found that the groups, working as groups, were no better than 
groups working as individuals. i 

'aylor and Faust (48), using a variation of the “Twenty Questions" 
problem, found the performance of groups to be superior to that of indi- 
viduals on the dependent variable measures: number of failures to reach 


solution, number of questions asked, and elapsed time per problem. In terms 


of man-minutes required to reach solution, however, performance of individuals 
was superior to that of groups. 
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Taylor, Berry, and Block (49) designed an experiment to determine 
whether group participation when using brainstorming facilitates or inhibits 
creative thinking. Ninety-six 8s were divided into 12 groups of four, and a 
pool of 48 individuals. After the groups and the individuals had independently 
brainstormed solutions to the “Tourist,” “Thumbs,” and “Education” prob- 
lems, the solutions written by individuals were randomly divided into 12 
“nominal” groups of four. The achievements of these nominal groups were 
then a measure of the performance that could be expected in the absence of 
an inhibitive or a facilitative effect of group participation. 'Their results 
indicated that the “nominal” groups were superior to real groups with respect 
to (а) the mean total number of ideas, (b) the mean number of unique ideas, 
and (c) three measures that took into consideration the proportion of ideas 
produceg to quality of the ideas. Taylor et al. concluded that group brain- 
storming inhibits creative thinking. n 

A study by Dunnette, Campbell, and Jaastad (6) replicated the study just 
described, but extended it by exposing both groups (nominal and real) to both 
conditions. That is, Ss were required to solve two sets of problems, one set 
under the group brainstorming condition and one set under brainstorming 
as individuals. The population was also extended by using research scientists 
and advertising personnel from an industrial firm. Results were similar to 
those of Taylor et al., and Dunnette e al. also concluded that group parti- 
cipation, even under brainstorming conditions, has an inhibitory influence. 

According to Osborn (39), the basic rules of brainstorming are (a) posi- 
tively no criticism is allowed; (4) “free-wheeling” is encouraged ; (c) quantity 
of ideas is desirable; and (d) combination and improvement of ideas are 
encouraged. Osborn’ further suggested that the optimal group size is 12 (р. 
169), and that at least the group discussion leader should have extensive train- 
ing in brainstorming. It is quite possible that either of these variables could 
have accounted for the resultant superiority of individuals over groups in 
the studies by Taylor ef al. (49) and by Dunnette et al. (6). Both of these 
studies used groups of four, and neither trained Ss іп the brainstorming 
technique for more than an hour total. : ] 

Parloff and Handlon (40) tested the hypothesis that techniques which 
reduce critical judgment do not necessarily increase the generation. of creative 
ideas, but instead increase S’s willingness to report more of the ideas which 
ordinarily he would dismiss as unworthy. "Го effe& this comparison Parloff 
and Handlon used dyads, and tape-recorded all spoken ideas (which they 
called “generated” ideas), and also had Ss write their ideas. Two types of 
instructions were used: under the "low critical” instructions, the group mem- 
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bers were to avoid criticism at all costs and were to give their imaginations 
free rein; under the “high critical” instructions, they were instructed to be 
analytic so that only the “good” idea would be selected. There were signifi- 
cantly more written solutions and more "good" written solutions by the dyads 
under the low critical condition than under the high critical condition, How- 
ever, it was also found that the groups under the high critical condition 
"generated" more ideas than did the low critical groups. n 

These results were interpreted to mean that the suspension of critical 
judgment simply lowers Ss’ standards for reporting ideas, without substantially 
increasing their repertoire of good ideas. What seems to be more likely is 
that the low-critical dyads simply could not be "generating" ideas -vhile 
they were writing them. In other words, while the low-critical dyads were 
writing ideas, the high-critical dyads were "spinning wheels"—that is; talking 
without making serious attempts at finding solutions. 

Lorge and Solomon (23) proposed two models of group problem-solving 
behavior фот the Eureka-type problem: (а) the probability of a group solution 
is a function of the probability that the group will include at least one person 

who can solve the problem, and (5) group solutions depend upon the pooled 
> abilities of the group members. Lorge and Solomon showed that Shaw's data 
(44) could be explained as an outcome of the type of behaviors suggested by 
the models, but warned that that the models may not be appropriate with 
special populations and special kinds of problems. 

In a later study Lorge and Solomon (24) found that previous experience 
with the problem (“Tartaglia Transportation” problem) or its solution 
increased the probability of solution by individuals and by groups. (This was 
in accord with their model.) They concluded from this that any previous 
experience with a problem should be included in the interpretation of results. 
This observation was confirmed again in a still later study (25). 

Recall the study by Lorge, Tuckman, Aikmaa, Spiegel, and Moss (26) cited 
earlier in connection with the finding that no significant differences obtain 
between solutions written for the “Mined-Road” problem at four different 
levels of remoteness from reality. It was found also that the written solutions 
by groups were significantly superior to those written by individuals. Lorge 
et al. suggested that the apparent superiority of team solutions over individual 
solutions may be because five team members can and do ask more questions 
than do single individuals, Having collected more information, they are also 
able to advance more fruitful hypotheses about possible solutions. 

In a later (53) study, Tuckman and Lorge formed 70 individuals who had 
already solved the ““Mined-Road” problem into 14 ad hoc groups. The same 
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problem was then posed to Ss for group solution, for the purpose of confirming 
the hypothesized reasons for team superiority which emerged from the study 
(26) described above. "The results showed that groups were superior to 
individuals. not necessarily because of the greater effectiveness of the groups 
for problem solving, but more likely because of the increased probability of 
getting a good solution from at least one member of a group of five men than 
from an individual. 

Triandis, Bass, Ewen, and Mikesell (52) were interested in determining 
how much influence the creativity of individual members had on the creativity 
of the group as a whole. Using dyads, they had Ss write solutions to problems 
(e.g.,°the “Frame and Immortality” problem) as individuals and as members 
of a dyad, The results showed that, at least for the dyads studied, as much as 
72 per tent of the variance in group creativity could be predicted from 
knowledge of the individual creative abilities of the two members. Multiple 
correlations utilizing the interaction between ability scores of the two members 
did not improve the prediction of group performance. In one of the three 
experiments comprising the study, the relative “dominance” of the two dyad 
members was determined, and it was found that the performance of the 
dominant Ss correlated higher with group performance than with the 
performance of the nondominant Ss. 

An interesting result of the study designed to investigate the adequacy of 
written reports of individuals and groups in problem-solving (27) was that, 
in contrast to records by trained observers, teams wrote solutions that were 
inferior to their actual performance on the “Mined-Road” problem con- 
structed in reality, while individuals wrote solutions somewhat superior to 
their actual performance. Lorge and his associates suggested that, from a 
practical viewpoint, teams may need training to learn how best to present their 
pooled ideas and actions. It was suggested that the type of underreporting in 
the Written solutions of groups, found in this study, may lead to overestimation 
of thè actual functional behavior of individuals in studies comparing group 
contributions with individual contributions. С . 

These studies do not seem to have considered the possibility that the major 
contribution of groups as_ opposed to individuals may* be contained in the 
“originality” criterion for creativity. One of the conclusions of the Shaw 
study (44) was that groups were superior to individuals, owing to their 
greater rejections of unsuitable solutions. Applying this idea to the атса of 
problem solving, we might say that groups discard more solutions which are 
not original than do individuals, since what may indeed be an original 
solution to one person in the group may not be for others—i.e., they may 
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know of instances in which it has been tried before. This same line of 
reasoning might be applied to another criterion of creativity, that of “social 
usefulness." In brainstorming, this determination would, of course, come in 
the idea evaluation phase, after the idea production phase has been completed. 


E. LEADERSHIP 


The leader of a creative group is obviously just as important as the leader 
in any other group situation. In other fields of problem solving, leadership 
studies are not difficult to find, but in the particular area of group creativity 
they are rather rare. 

Anderson and Fiedler (1) compared the creativity of four-man groups 
under two conditions of leadership. In half of the groups the leader directed 
the group discussions and contributed to the solution. In the othe? groups, 
leaders directed and guided group discussions and could encourage the rejec- 
tion of ideas, but were not allowed to contribute their own ideas to the solution. 
The results, as noted above, were largely task specific, but there were some 
general indications that groups with participatory leaders were superior in 
quantity of output, while the groups with nonparticipatory leaders were 
superior in the quality of their product. It was suggested that groups with 
participatory leadership probably produced a greater quantity of solutions 
because they had one more member to contribute ideas. On the other hand, 
the groups with supervisory leaders probably produced higher quality solutions 
e of the screening and censoring function of the supervisory leader's 
role. 

In a study which tested the effects of deferred judgment instructions against 
the textbook order of problem-solving discussion (problem-criterion-solution- 
evaluation), Brilhart and Jochem (2) found the deferred judgment pattern 
of problem-solving discussion to be significantly superior to the textbook pat- 
tern of problem solving. On the basis of these results, they suggested "that 


there may be an advantage to bé gained by training discussion leadérs to 
separate ideation and evaluation. 


Maier and Solem (30) were interested in the question of how a discussion 


leader might contribute to the quality of group thinking, if in fact, he does. 
To investigate this question they supplied 34 groups with leaders who were 
instructed to conduct a discussion, while another 33 groups were supplied 
with persons who were instructed simply to listen while the others discussed 
the problem. Both leaders and observers were asked to refrain from contrib- 
uting their own views, and both sets of groups received the same problem. 
Both sets of groups gave similar answers to the problem before discussion but, 
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after discussion, significantly more "leader" groups than "observer" groups 
switched to the correct answer. The authors suggested that the reason for 
this "leader" group superiority may be that individuals with minority opinions 
exerted more influence in the “leader” groups than in the “observer” groups. 
In the *leader" groups, when one person had the answer he was better able 
to convince the others than was true in “observer” groups. The problem that 
they used did not require a creative solution, but there appears to be some 
important implications here for groups trying to find a creative solution to 
a problem. 

A study by Hoffman, Harburg, and Maier (20) tested the hypothesis 
that conflict, generated by group members who oppose the opinion advanced 
by a person in the group with authority (in this case, the foreman in the 
"Chaftge of Work Procedures" problem) can increase the probability of high 
quality solutions. Subjects were divided into groups that ‘included a foreman 
who was either considerate or dominant, and subordinate workers, who were 
either weakly or strongly committed to the status quo. The results ‘indicated 
that more creative solutions emerged when an authoritative leader (foreman) 
met with strong opposition from among the group members (workers) < 
Hoffman et al. suggested that the differences in opinion promoted the creative 
problem solving by turning a choice situation into a problem situation. 

The attitude which the leader has toward the problem ‘to be solved was 
demonstrated by Maier and Solem (31) to Бе. a crucial variable. The only 
difference between their experimental groups and control groups was that 
the leaders in the experimental groups.were given instructions that us 
intended to make the leader perceive the task ("Change of Work Procedures 
problem) as a problem to be solved, rather than as a decision-making situation. 
It was found that the experimental groups produced more than three times 
as many integrative solutions as the control groups, whose leaders did not 
have the experimental instruttions. The integrative solutions were creative 
wats of satisfying what at first appeared to be opposed interests. Maier and 
Solem interpreted their results to mean that the number of alternative solu- 
tions and the quality of group performance can be increased by procedures 
that retard speedy decisions and cause the group to fook at the situation as 
a problem to be solved. The above authors saw a need to create new solutions, 
in contrast to merely making choices from among already existing араа 

Fiedler, Bass, and Fiedler (9), using a scale which indicates a leader's 
esteem for his least-preferred co-worker (LPC) as a measure of interpersonal 
attitude, investigated the relationships among leader attitude, group climate, 
and group creativity. Perceived group climate was assessed by means of some 
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"Group Atmosphere" scales. Fndings from this and a series of previous studies 
indicated that a particular type of leadership was not equally effective in all 
situations. Results suggested that groups under stress require a firm leadership 
technique, while groups with a relaxed, nonstressful climate function most 
successfully with a permissive and emotionally expressive leader. Subsequent 
studies (7, 37) have provided additional support for these findings. There has 
been a consistent relationship in all of these studies, between leader attitudes 
toward their least-preferred co-worker, group performance, and amount of 
stress shown by the group. 


F. TRAINING AND Group CREATIVITY 


Cohen, Whitmyre, and Funk (5) studied the effects of training and 
cohesiveness on group creative thinking. They formed three basic groups: 
cohesive, noncohesive, and “nominal.” Half of each of these groups was 
trained ira 10-hour course in creative thinking. The cohesiveness of the groups 
was determined by? sociometric choices. The results showed the trained 
cohesive groups to be better than all other groups in terms of number of 
unique ideas produced for an ego-involving problem (the “Discharge” prob- 
lem). There were no significant differences between the trained and the un- 
trained noncohesive groups. 


Ап experiment was designed by Meadow and Parnes (34) to evaluate 
the effectiveness of a course in creative problem solving. They administered 
a battery of tests to matched experimental and control groups at the begin- 
ning and the end of the course. The results showed the experimental group 
(with the training) to be superior to the control group in two measures of 
quantity of ideas and three out of five measures of quality of ideas. Meadow 
and Parne interpreted these results as providing support for the training 
course as a means of producing increments in ability measures associated with 
practical creativity. н $ 

In a later study, Parnes and Meadow (43) evaluated the persistence of 
the effects of a course in creative problem solving. This time there were three 
groups: a group which had just completed the course, a group which had 
completed the course eight months prior, and a control group which had 
no training. The groups were matched for intelligence on the basis of WAIS 
scores. The problems used included the Guilford “Unusual Uses” and “Plot 
"Titles" tests and the “Hanger” and “Broom” problems. The results showed 
the two trained groups to be so similar that they were pooled together for 
analysis. On all tests the trained groups performed significantly better than 
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the control group. Thus it was concluded that training does cause a difference 
in creative ability and that this learned ability does last. 

Further evaluation of the effectiveness of training was accomplished in 
another study by Parnes and Meadow (42). They studied the effects of 
"brainstorming" instructions on the creative problem solving of both trained 
and untrained Ss. The results showed the groups which had been trained in 
a creative problem-solving course to be significantly better than the untrained 
groups in terms of number of good quality ideas. "They also found that more 
good quality ideas were produced with brainstorming instructions than with 
nonbrainstorming instructions, but this apparently was for the trained and 
untrained groups combined. It was not reported whether or not there was 
a differential effect of the brainstorming instructions for the trained vs. un- 
trained» groups. 

A study by Weisskopf-Joelson and Eliseo (54) showed their groups with 
“brainstorming” instructions to produce significantly more ideas. than did 
groups with nonbrainstorming instructions, while the quality of ideas femained 
as good or better. However, neither of their groups had r&ceived any training 
in creative problem solving. These experimenters simply started the problem-, 
solving sessions for the noncritical groups with brainstorming instructions. 

In the two studies which found brainstorming in individuals to be superior 
to brainstorming in groups (6, 49), none of the Ss received more than one 
hour of training in the brainstorming technique. Brilhart and Jochem (2) 
suggested on the basis of their study, discussed above, that training discussion 
leaders in the brainstorming device of separating ideation and evaluation 
would be advantageous. 

A challenge to the concept of training creativity was offered by Parloff and 
Handlon (40), who suggested the interesting possibility that training 1n 
“creativity” may simply alter the standards of 8 so that they conform to 
these of the teacher, rather than bringing out anything really new in creative 
ability. ч 

Chorness (4) described а study in which an attempt MS made to determine 
whether the brainstorming technique would generate a significant increase in 
the number of creative responses within groups. THe experimental groups 
were taught a course in leadership, making use of the brainstorming technique. 


. » 
The control groups were instructed “in the normal way. Both groups had 


been pretested on the Guilford creativity tests, and were tested again at the 
differences were found be- 


end of the experimental courses. No significant á " 
tween the groups but, as Chorness pointed out, there is a vast difference 
between the responses made under group brainstorming conditions and the 
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responses made on a pencil-and-paper test, in isolation, and under timed 
conditions. 

Another study was described by Chorness (4) which took place in conjunc- 
tion with the development of a creativity. workshop. Utilizing, exercises 
caleulated to produce a strong awareness of the operational importance of 
the Guilford dimensions of creativity—i.e., flexibility, originality, problem 
sensitivity, etc., in real problems, another series of training sessions was 
arranged. The brainstorming technique was utilized "as a stimulant when 
required.” This time the experimental groups performed significantly better 
than the control groups in terms of original responses, and in terms of a high 
ratio of original to total responses. It was concluded that the creativity 
workshop may be a good way to increase creativity in groups. 

The divergent views, reported above, on the effectiveness of training for 
increasing the creativity of problem-solving groups should discourage the 
drawing of conclusions one way or the other. Certainly, enough concrete 
evidence has accumulated to encourage further attempts at the use of training, 
but more studies which demonstrate that a clear advantage is to be gained 
from training are obviously needed. 


С. Group CHARACTERISTICS 
1. Group Size 


Gibb (12) was interested in the effects of group size on creative problem 
solving, and studied various group sizes ranging from two to 96. He found 
that the number of ideas produced by the group increased as a negatively 
accelerating function of the size of the group. Threat-reducing instructions 
significantly increased the number and quality of solutions. 

Taylor and Faust (48) studied problem-solving efficiency (on the “Twenty 
Questions; type of problem) in relation to group size. They used 15 indi- 
viduals, 15 groups of two, and 15 groups ofsfour. The results showed »the 
group performance to be superior (0 individual performance on three of their 
efficiency measures, but the performance of groups of four was not superior to 
that of groups of two, except in number of failures to reach solution. On one 
score, man-minutes to" reach solution, individuals were superior to groups, 
and groups of two were superior to groups of four. 

Thomas and Fink (50), in a review article on the effects of group size, 
concluded that there have been too many methodological weaknesses in the 
studies which have been directed at determining the effects of group size, but 


in size must nonetheless be taken into consideration in any theory of group 
ehavior. 
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In an anecdotal article, Isenson (21) reported that his organization (Army 
Research Office), as a matter of policy, successfully employs group creativity 
potentials to deal with many problems which face the army. Never more than 
six or eight members are employed in groups because it has been found from 
experience that a greater number of members tends to detract considerably 
from the desired close interplay. 


2. Intermember Relationships 


Hoffman (16)*'was concerned with the effect which homogeneity of mem- 
ber personalities might have on group problem solving. Using the Guilford- 
Ziràmerman Temperament Survey (GZTS), he established groups with high 
positive profile correlations (homogeneous) and groups with zero or negative 
profil@ correlations (nonhomogeneous). In solutions to the “Mined-Road” 
(M-R) problem, results showed the nonhomogeneous groups to be superior 
to the homogeneous groups, and in solutions to the “Change of Work 
Procedures” (CWP) problem there was a tendency for the попһото- 
geneous groups to produce more inventive solutions. Hofiman considered the 
CWP problem to involve both quality and acceptance, while the M-R problem, 
involved only quality. 

In order to test the generality of Hoffman's (16) earlier results, Hoffman 
and Maier (18) employed a widened variety of problems. Hoffman and Maier 
again utilized the GZTS to form the homogeneous and nonhomogeneous 
groups, but this time used the “Student Assistance Fund,” “Painter-Inspector 
Argument,” and “Point Distribution” problems as well as the previously used 
“Mined-Road” and “Change of Work Procedures” problems. Four of the 
problems had some component of quality and one (“Point Distribution") 
involved only acceptance. The results showed that the heterogeneous groups 
produced a higher proportion of high quality solutions than didethe homo- 
geheous groups on three of thé four problems with quality components. Mixed- 
ѕех?ртоирѕ showed a tendency to producé higher quality solutions than did the 
all-male groups. Е 

In another study utilizing the GZTS to form homogeneous and non- 
homogeneous groups, Hoffman and Smith (19) found that homogeneous 
groups engaged more in promoting personal relations than did the nonhomo- 
geneous groups, but that there were no other significantly different behaviors 
for the two groups. А study by Mellinger (36) may be related to these find- 


ings. He reported that the way people felt about each other affected their 


communication pattern. His experimental two-man groups were aided on the 
basis of “high mutual trust" and "low mutual trust.” The “low mutual 
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trust" groups spent more time in adjustive behavior, trying to reduce threat, 
and less time in creative-type behavior. His study, however, was not concerned 
with group creativity as such. 

In one of a series of experiments (51), it was predicted that heterogeneous 
dyads whose members were given an opportunity to learn about each other 
would be more creative than would heterogeneous dyads that had no such 
opportunity. It was assumed that this knowledge about the other team member 
would reduce negative interpersonal relations. After 50 Ss had judged 20 
heterogeneous concepts (e.g. “socialized medicine,” “war,” etc.) on an 18- 
scale semantic differential, groups with differing degrees of homogeneity 
were formed on the basis of these semantic differential ratings—e.g., high 
cognitive-similarity groups were formed by pairing two extreme liberals, two 
extreme conservatives, two moderate liberals, or two moderate conseratives. 
Half of the dyads in each cognitive-similarity condition were given the op- 
portunity to learn about the other member of their dyad by letting each mem- 
ber examine the semantic differentials produced by the other member. 

There were no significant effects on the creativity of the dyads produced 
by heterogeneous or homogeneous grouping itself, or even by letting members 
in homogeneous groups learn something about the other member of their 
dyad. In support of the hypothesis, however, the heterogeneous dyads with 
knowledge about the other group member were very creative. 

In another study by Triandis et al. (51), factor-analytic scores from а 
variety of measures were utilized to form dyads that were either heterogeneous 
or homogeneous in creative abilities and attitudes. It was hypothesized that, 
assuming homogeneous abilities, heterogeneity of attitudes would be beneficial 
to the creativity of the dyad for the “Fame and Immortality” (“Fame”) 
aed Church problems. The results supported this hypothesis for the 

Fame”—‘Church” problem sequence, but not for the reverse problem se 
quence. After it was noted that the “Fame”? problem would not tend °to 
E es oe th attitude, it was suggested that working 
NE Aeg dut Pa have developed an interpersonal attraction 
vented the Menace í | m шч m о вона m 
them to be more creati of antagonism on the "Church" problem, enabling 

ative on that problem as well. 
satelles el agin GI) эш dial to кы the hd 
pothesized that dyads workin 1 | Las oc Eu d Ы 
more creative than those De: a | zd VERS SUN sequence we 
a Nota ing in ће! Church"— "Fame" sequence. It was, 
» Aypothesized that dyads which were heterogeneous in attitudes 
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would be more creative than would attitudinally homogeneous dyads working 
in the Fame"— "Church" sequence, but not for the reverse sequence. Thirdly, 
it was hypothesized that the dyads working in the *Fame"—"Church" se- 
quence wóuld have higher interpersonal attraction than in the reverse sequence. 

Performance on each problem was analyzed as a function of problem 
sequence. The results supported the first hypothesis for the “Fame” problem 
but not for the “Church” problem. The second hypothesis, that dyads which 
were heterogeneous in attitudes would be more creative than those which 
were homogeneous, was also supported for the “Fame” problem but not for 
the “Church” problem. The third hypothesis (interpersonal attraction) was 
not supported. Triandis and his associates suggested that, since interpersonal 
attraction could not account for the results produced by the different problem 
sequences, it was possible that the “Fame” problem, because large numbers 
of easily produced responses were available, produced a“ "set" which was 
conducive to a high rate of creativity. Once adopted, this set then carried 
over to the "Church" problem. On the other hand, those dyads which worked 
first on the "Church" problem, for which solutions were not so easily created, 
may have acquired an inhibiting set. 

Calvin, Hoffman, and Harden (3), using the “Twenty Questions" type 
of problem, studied the relationship between social atmosphere and intelli- 
gence in group problem solving. On the basis of ACE scores, they divided Ss 
into "Bright" and “Dull” groups. It was hypothesized that "Bright" Ss would 
function best in a permissive atmosphere, while *Dull" Ss would function 
best in an authoritarian atmosphere. In the first of a series of three separate 
experiments, these experimenters found that *Authoritarian-Dull"" groups per- 
formed significantly better than “Permissive-Dull” groups, but that there 
was no significant difference between the “Permissive-Bright” and the "Au- 
thoritarian-Bright” groups. The other two experiments, essentially replica- 
tions with slight changes, found no statistically significant differences, but the 
trends supported the results of the first experiment. { д 

As repórted earlier, Fiedler, Bass, and Fiedler (9) found group creativity 
to be the resultant of complexly interacting group processes; also, that кора 
under stressful conditions required firm leadership, while groups working 
under pleasant relaxed conditions functioned better with permissive non- 
directive leadership. 

Fiedler, Meuwese, 
Netherlands, utilizing Catholic 
ticipated as a member both of a homogen 
heterogeneous group consisting of two me 


‹ 


& 
and Oonk (10) conducted an investigation in the 
and Calvinist students. Each student par- 
cous group of four members and a 
n from. each religion. The experi- 
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menters appointed the chairman in half of the groups, while the other groups 
worked as "informal" teams. A measure of intelligence was obtained from 
a 14-item “analogies” test, and all of the Ss completed some scales designed 
to measure interpersonal perception—prior to working in groups. Fór analysis 
of the data, the results of sociometric questions were used to divide the groups 
into "pleasant" relaxed cohesive groups and "unpleasant" tense uncohesive 
groups. The leaders of the "informal" groups were also inferred from socio- 
metric questions—e.g., "Which of the group members had most influence 
on the opinions of others?" "The results, which indicated no significant differ- 
ences due to religious heterogeneity or homogeneity, showed that the intelli- 
gence of group leaders produced the greatest influence on group performance 
in pleasant cohesive groups. Fiedler and Meuwese (8) analyzed this study 
along with three other studies and arrived at a generalization that Cohesive 
groups probably freed the leader from the effort needed to maintain the un- 
cohesive type of group, and left him in a position to influence more effectively 
the performance level of the group by direct contribution to the solution 
of the problem. 

Hoffman ef al. (20) found conflict, resulting from the resistance of sub- 
ordinate (worker) members to a solution by a member in an authority posi- 
tion (foreman), to increase the frequency of high quality solutions. It had 
also been hypothesized that more high quality solutions would be produced 
in mixed-sex groups than in one-sex groups, but this hypothesis was supported 
only suggestively. 

Maier and Hoffman (29) have suggested that organizations which are 
run by a small group at the top of the organizationalostructure may be 
neglecting to use considerable creative potential which is available to them from 
lower levels in the organization. In order to vary the degree of interest in 
business athong groups, they developed four different.sets of groups. One set 
of groups was made up of actual employees Of an industrial organization. 
The other three sets consisted of (a) upper division and graduate students 
in business and public administration (BPA) (business committed J, (2) up- 
per division students enrolled in a "psychology of human relations" course 
(slightly interested in business), and (c) lower division students in an intro- 
ductory psychology course (not particularly interested in business at all). 

All four groups worked, on the "Change of Work Procedures" problem. 
The results showed a consistent decrease in the number of creative solutions 
аз the degree of identification with the business world increased. This was 
interpreted to mean that problem-solving orientation produced more creative 
solutions than did authority-relation orientation. Maier and Hoffman con- 
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tended that, since the BPA groups produced significantly fewer creative 
solutions than did the psychology classes, industry may be attracting people 
who will fit nicely into authoritarian setups, rather than people who will 
be creative. 

The effect of feedback on problem-solving efficiency was investigated by 
Smith and Kight (45). Three types of groups were formed with 11-13 mem- 
bers in each group. In condition “A” (the experimental groups), small feed- 
back groups of three or four members were set up that were instructed to 
describe and discuss the problem-solving behavior of each member. Condition 
“B” groups were broken up in the same way, but the subgroups discussed 
extraneous material instead of each member's problem-solving behavior. Con- 
dition “С” groups had no subgroups and received no feedback. The results 
showeds that feedback did significantly increase the problem-solving efficiency 
of the experimental groups (at least on the “Twenty Questions” type of 
problem). В 

Yamamoto (55) investigated the relationship between sociometr status 
and creativity among adolescents. Students from Grades 7 through 12 were 
classified into three groups on the basis of tests of creative thinking. The . 
High Creativity group consisted of those whose total creativity score was 
in the upper one-quarter of all scores. The Low Creativity group were those 
in the lower one-quarter, and the Medium Creativity group were those. in 
the middle half. Peer nominations on the basis of six criteria—fluency, origi- 
nality, flexibility, inventiveness, elaboration, and friendship—were then com- 
pared with the three test groupings. Among the junior-high-school students, 
the groupings from the two different sources tended to coincide, but among 
senior-high-school Students only the boys tended to nominate peers in the 
same direction as had been determined by the creativity tests. Yamamoto sug- 
gested that this difference may have been due to a transition from a “psycho- 
logical” criterion for the evaluation of creativity to a “social” criterion. He 
also»suggested that а sex-typing process fnay have been involved. 

Ziller, Behringer, and Goodchilds (56) varied group stability and group 
history of success and failure, in order to study their effects on group creativity. 
There were four variations of group stability: the addition, removal, or re- 
placement of one group member; and a control group in which the original 
group remained the same. Initially the experimental groups were composed 
of two, three, or four members, but when the stability conditions were effected 
all groups contained three members. To induce histories of success or failure, 
prior to the stability condition changes, the groups were presented a UE 
task and a Meier Art Judgment item, after which the shifts in group size 
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"hose. groupe which were to have "failure" histories were told 


they had performed very poorly on those two tasks, while the “succes” 
groupe were told that they had done very well. 
After group sucona or failure had been induced and the four stability 
conditions had been effected, the groups were instructed to compose зз many 
captions as posible for a Saturday Evening Post cartoon. The results showed 
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which experienced. membership change) to be more 
the closed groups. While the success-failure histories did not 
significant differences in the creativity of the groups, it was found 
with a "failure" history evaluated their performance sign: cantly 
did "successful" groups, In comparison with "successful" groups, 
members of "failure" groups also reported that the sessions were 
" and les "fon," . 
summarizing the studies concerned. with group cha, acteristics, 
the characteristics of an ideal group structure for 
It should be nonhomogeneous in terms of member 
pewonalities (16, 18) and in terms of attitudes (51), cohesive in terms of 
»  „ Cometic choices (9), and possibly should also be capable of producing 
some conflict between subordinate members and a member in an authority 
T position (20). The group should be open (56) and, if the group is working 
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Н. Summary 


After a consideration of the meaning of "creativity," the authors have 
briefly described the problems used for experiments in the group creative 
problem-jving process. The studies reviewed were related in terms of five 
basic variables that have been studied: (а) task variables, (4) individual er. 
group, (c) leadership, (d) training, and (e) group characteristics. ‘The 
latter category, was subdivided into 1) group size and 2) intermember rela- 


"Task variables were found to be an extremely important factor in experi- 

ments on group creative problem solving. In experiments that compared indi- 

М | viduals to groups in creative problem-solving ability, the evidence tipped the 
r scales in favor of the groups, though not on man-hour measures. 

Those studies at have been concerned with the leadership form of 

creative problem-solving groups have all indicated that it is a significant 

а variable. One form of leadership does not function optimally for all groups 
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all conditions. Studies that have evaluated the effectivenes of treining 
incressiog group creativity have yielded varying results, with the majority 


М evidence in favor of training. Very little evidence in available on the rela- 


ip of group size to creativity, Characteristics of creative groups. (het 
ocity, cohesiveness, openness, ete.) were reviewed and summariend. 
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THE PROBLEM OF TEMPORAL ORDER IN STIMULATION 
AND PERCEPTION* ! 


. Graduate Psychological Laboratories, Cornell University 
James J. GIBSON 


A. INTRODUCTION 


Between 1950 and 1954 Lashley wrote three related papers entitled “The 
Problem of Serial Order in Behavior” (6), “Dynamic Processes in Percep- 
tion” (7), and “In Search of the Engram” (5). He was deeply concerned 
with the puzzle of time and memory, with the way in which temporal order 
enters into behavior, perception, and learning. He had been, searching all his 
life for the physiological basis of memory—for the engram—but he had to 
conclude that he had discovered nothing as to its real nature and that ao one 
else had either. The idea that the traces left by experience might be sen- 
sorimotor connections in the brain he liked no better than the older notion 
that traces were little images impressed on the neural tissue. Both of these 
ideas were inconsistent with the results of his experiments. “I sometimes feel," 
he said, “that the necessary conclusion is that learning just is net possible. It is 
difficult to conceive of a mechanism which can satisfy the conditions set for 
it" (5, p. 477). “It seems certain that the theory of . . . paths from sense 
organs to association areas to the motor cortex is false. . . . It is not possible 
to demonstrate the localization of a memory trace anywhere within the 
nervous system . . and the so-called association areas are not storchouses 
for specific memories” (5, p. 478). 

At the very end of the paper, however, Lashley sounded another note. He 
suggested that “the learning process must consist of the attunement of 
the elements of а complex system in such asway that a particular combination 
9r pattern of cells responds more readily than before tke experience (5, 
PI 479). No one knows НОУ Alis might occur, and the suggestion is vague, 
but note that this idea is novel. If learning is a kind ‘of resonance in the 
nervous system, a tuning of the system to certain inputs, then it is not any 


Sort of storage of engrams or depositing of traces, Let us follow up this 
——— 
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idea. It suggests to me an astonishing hypothesis, that learning does not 
necessarily depend on memory as it has always been conceived. Perhaps we 
should re-examine the problem of temporal order as Lashley started to do. 
Perhaps the mechanism of learning that proved so elusive can be found in 
the solution of that problem. 


B. Tue MUDDLE or Memory 


There is no satisfactory definition of memory that I can find, except the 
commonsense one that appeals to introspection—the faculty of remembering. 
It cannot be defined as the rearousal of past experience, for surely not all 
memory is a matter of conscious experience. It cannot be defined as any lasting 
modification of neural function, for that would include growth. It cannot be 
defined as the general dependence of the present on the past, for that con- 
fuses memory with causation, Experimental psychologists usually do not 
even try to define memory except in terms of the experiments they perform. 
Memory is what the memory methods are concerned with. But the trouble 
with this is that a great many experiments requiring the reproduction of items 
presented, or the recognition of them, could be and often are called experi- 
ments on perception instead of memory. The act of drawing a visual pattern, 
or matching it to a sample, may be taken either as form-perception or as 
memory for form. The objective operations do not distinguish memory from 
perception. Only our subjective feeling about them separates the two kinds 
of activity. We have the feeling that perception is confined to the present, 
whereas memory refers to the past. But this distinction, be it noted, is wholly 
introspective. Moreover, as will be evident later, it cannot be made with any 
clarity. 

"There is another way, you might suppose, in which the activity of perception 
could be separated from the activity of memory—namely, by assuming that 
all sensitivity to simultaneous inputs constitutes perception and all sensitivity 
to successive inputs constitutes memory. The idea that form or space Is per- 
ceived, whereas sequence or time is remembered, lurks vaguely at the back of 
our psychological thinking; but it is surely mistaken. As I will try to show, 
the pattern and sequence of stimulation are too closely interwoven, space and 
time are too interdependent, for this formula to be true. 


C. Tue PossIBLE Sources or CONFUSION 
1. The Before-After Relation 


One reason for the muddle of memory, I suspect, is our failure to consider 
the problem of temporal order objectively. We have habitually conceived 
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time as consisting of past, present, and future, instead of a dimension defined 
by the relation of prior to subsequent. "The stream of consciousness, as William 
James described it, exhibits the travelling moment of present time, the feeling 
of “now,”*and this divides the stream into a past extending in one direction 
and a future extending in the other. But the stream of stimulation has no 
such unique moment. Neither does the flow of external events. А man is 
aware of now but a clock is not. Consequently, a man is aware of his "past" 
but the clock is not. All the clock does is conform to the relation of before- 
after. Objective time, consisting of the sequential order of events, has no 
past and no memory. 


2. The Fallacy of Assigning Perception to the Present 
and Memory to the Past 


We have been assuming, without ever examining the‘ assumption, that 
memory applies to the past, perception is confined to the present, cand the 
kind of activity we call expectation or prediction applies to the future. The 
separation of these activities, and of the physiological basis sought for each, 
has only an introspective criterion to justify it. The classification is question- 
able and I wonder if we can afford to keep them separate. Perception, memory, 
and expectation smell of faculties. 

In the first place, an exact division between the present and the past by 
means of introspection has never been possible; and we, therefore, do not know 
When perception leaves off and memory begins. The travelling moment of 
Present time is not a razor's edge, as James observed, for that would cease 
to exist; there is a "sensible" present, although no one has been able to measure 
its duration. I would add that we cannot be sure when perception stops and 
expectation begins, either, for a recent experiment at Cornell with an ex- 
Panding silhouette in the field of view (8) strongly suggests that the per- 
ception of approach and the expectation of collision are not separate. 

Even more cogent is the evidence for the perception of motion. A change of 
Visual pattern in time or a displacement of one part of the array relative 
to the rest of it is perceived, not remembered; and a visible motion may go 
on for a long time, or may even be endless, like that of a whirlpool or a water- 
fall, Perception is an activity, not an instantaneous event shrunken to the 
TaZor's edge. The same is true of the perception oferhythm or any auditory 
Sequence, The lower animals react to an optical motion as if it were a simple 
stimulus, where they would not react at all to a motionless pattern. Kines- 
thetic stimuli, like acoustic, must have duration to exist. Every possible 
Sensation, in fact, by Titchener’s criteria, must have the attribute of protensity. 
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3. The Fallacy of Assigning Pattern to Perception and Sequence to Memory 


'The perception of time has been recognized in psychology, or by some 
psychologists, but they have never faced up to the contradiction between this 
kind of time and memory-time, subjective time. We have accepted space- 
perception as a valid problem, but have been uncomfortable about time-percep- 
tion. We have attempted to keep separate the problem of detecting patterns 
(objects) and that of detecting sequences (events). And hence the equivalence 
of pattern and sequence, of space and time, has seemed to be a puzzle which 
had better be swept under the rug than confronted. 

For example, a series of items can be presented to a subject either in adjacent 
order (with an exposure device) or in successive order (with a memory 
drum) ; and the same groups are apprehended in the spatial distribution as in 
the temporal distribution. Is the first a span of perception and the second 
a span of memory? The apprehension is equivalent in both cases. 

The tyes of primates and men work by scanning—that is, by pointing the 
foveas at the parts of the scene in succession. The eyes of rabbits and horses 
do not, for they sce nearly all the way around at once and have retinas with 
little foveation. Does this mean that a horse can perceive his environment, 
whereas a man can apprehend it only with the aid of memory? I once thought 
so (2, p. 158 ff.) on the theory that successive retinal images must be inte- 
grated by memory, but this now seems to me wrong. It is truer to suppose 
that a visual system can substitute sequential vision for panoramic vision, 
time for space. Looking around is equivalent to seeing around, with the added 
advantage of being able to look closely. It is no harder for a brain to integrate 
a temporal arrangement than a spatial arrangement. 


D. THE EXPERIMENTAL STUDY OF SEQUENTIAL PERCEPTION 

My suspicions about the orthodox theory of memory are based on 15 years 
of research having to do with the perception ОЁ moving things or processes and 
with the control of locomotion. A good many of these experiments were un- 
publishable because they did not work out. But those that failed and those 
that worked both point to the general conclusion that the flow of stimulation, 
its transformation, reveals the activity of perception better than the un- 
Changing form, the picture, that we generally use as a stimulus. A form, in 
fact, is nothing but a continuous nontransformation just as nonmotion is 4 
special case of motion. Hence, the perception of space is incomprehensible 
unless we tackle it as the problem of space-time. Even the cues for depth, the 
unambiguous ones, are kinetic and not static. I mean by these the parallax 
information that comes from moving about in the world. 
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Parenthetically, let me say that the experiments began to be intelligible 
only when optical motion was clearly distinguished from material motion, 
the proximal stimulus from the distal source of stimulation, and only after it 
was realized how remarkably unlike the motion of an object the motion of 
light is. A perspective transformation is unlike a rotation and a magnification 
is unlike an approach, but each corresponds nevertheless to its objective event. 
I will not try to summarize these experiments here, but some of their implica- 
tions are interesting. 

We found that continuous optical transformations can yield quite simple 
perceptions, but that they yield two kinds of perception at the same time, one 
of cliange and one of nonchange (4). The perspective transformation of a 
rectangle, for example, was always perceived as both something rotating and 
something rectangular. This suggests that the transformation as such is one kind 
of stimulus information, for motion, and that the invariants under transforma- 
tion are another kind of stimulus information, for the constant properties of 
the object. The constancy of the phenomenal object in such experiments, far 
from being destroyed by the variation of momentary sensation, may be en- 
hanced by it (3). This hypothesis of a persisting stimulus underlying a flux 
of changing stimuli, of invariant variables accompanying the variant variables, 
is a very powerful one. I am tempted to call it a fact, since it is a familiar 
idea in mathematics, and we should have thought of it long ago. There is 
almost always some permanence imbedded in any change. Note particularly 
that this continuing stimulus, if it is registered, explains the phenomenal 
constancy and identity of the object without any appeal whatever to a cumula- 
tive memory Process, 

The study of pattern vision in men and animals has been going on for a 
long time, and the theoretical problems are familiar ones. The study of what 
I will call (for the moment) change-of-pattern vision is only beginning, and its 
theoretical problems are new. We may have to relinquish the old Presuppo- 
| Sition$ in studying the new field. If, as is likely, transformations over time 
Were the usual stimuli in the course of the evolution of visual systems, and 
Nontransformations over time were rare and exceptional, then the primacy 
of form or pattern comes into question. There is no “form” left in a con- 
tinuous transformation. It has vanished, and all that remains is the invariants. 
Form discrimination as we test it by the presentatiun of two stationary pic- 
tures is irrelevant. There are individual pictures in a strip of motion picture 
film but not in the visual system of an insect. It is no wonder, then, that a 
lower animal may have good motion discrimination with poor stationary 
Pattern vision. Hints of this primitive sensitivity are still obtainable in our 
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own pictorially educated vision. The afterimage from watching the expansion 
or contraction of the light from a rotating spiral is contraction or expan- 
sion respectively, and the direction of this apparent motion does not depend 
on the comparison of two different patterns at two different times. So far 
from motion being the comparison of two static pictures, it is the other way 
round—a static picture is only the null case of motion. 


E. New THEOREMS 


Not only in vision but also in active touch and obviously in audition, the 
natural input to the perceptual organ is a changing array of stimulation—not 
a stationary one. The registering of the change is one task of the nervous 
system, and the detection of the underlying permanence is another. Perhaps, 
as Lashley suggested, the brain resonates to whatever is invariant under trans- 
formation and becomes increasingly attuned to it with recurrence over time. 
If so, perception and learning could be accounted for without any assumption 
of memory considered as an accumulation of traces. The brain would be a 
self-tuning resonator, not a storehouse. 

A number of theorems are implied by this theory of apprehension, and I 
will try to make them explicit. 

1. A succession can be perceived without having to convert all its elements 
into a simultaneous complex. 

As Boring points out (1, p. 576), psychologists have generally accepted 
the proposition that a succession of items can be grasped only if the earlier 
ones are “held over” so as to be combined with the later ones in a single 
composite, Hence comes the theory of traces, requiring, that every percept 
begins a trace, that they accumulate, and that every memory trace can theo- 
retically reinstate its percept. The whole line of reasoning can be pushed into 
absurdity. The alternative is to deny the proposition on which it is based. 

2. Stimulation normally consists of succéSsivities as well as adjacencies, 


and either will excite a receptive system. = 
This says that there are two kinds of order in stimulation, adjacent and 
successive (2, p. 63) ; the latter being on the same footing as the former. A 
visual margin between dark and light is a stimulus of the first sort, and а 
visual transient between dark and light is one of the second sort. The im- 
portant fact in either case is the direction of the intensity step. An upward 
margin is never confused with a downward margin, and an “on” is never 
confused with an “off.” The retina in fact contains anatomical units that 
detect both kinds of transition, the spatial and the temporal. The sequential 
detectors do not have to make a comparison of intensity now with the memory 
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of intensity then (an off receptor surely does not need a memory), and simi- 
larly the adjacent detectors do not have to compare intensity above the margin 
with intensity below it (or to the right and to the left of it). Note that stimu- 
lation is asserted to be relational by definition and that sensations of absolute 
brightness are left out of account as being irrelevant. 

3. The detection of different-from-before is simply an alternative to the 
detection of same-as-before, and both are primitive. 

This says that the perception of a change or transformation is the reciprocal 
of a perception of nonchange or nontransformation. Neither requires an 
act of comparison. If the principle is extended over time, recognition can be 
explained as the detection of same-as-before without the requirement that the 
new percept be compared to the trace of the old one and be judged to match. 
Similarly the perception of novelty, the opposite of recognition, can be ex- 
plained as the detection of different-from-before without having to assume 
that the memory is searched for traces of the past and no match is found. 

The problem of phenomenal identity in perception experiments sing se- 
quential stimulation (e.g., moving shadows) is not fundamentally different 
from the problem of recognition in memory experiments using sequential 
stimulation. 

4. With increasing elaboration of the successive order of stimulation and 
the adjacent order of stimulation, limits are finally reached to the apprehension 
of both successive units and adjacent units. 

This says that the temporal structure of stimulation and the spatial struc- 
ture are both grouped into units, sometimes hierarchical and sometimes un- 
related units, and that apprehension can span only a limited number of these 
units. In short, apprehension spans time—more exactly, events in time—but 
this does not have to be conceived as a span of memory, or as “primary,” 
“immediate,” or “short-term” memory. Apprehension also spans objects. in 
space, and this does not have tobe conceived as exclusively a span of perception. 
It is,as if the brain could register only во many different successive events 
occurring jn the same place and only so many different objects existing at the 
same time in different places. 

As an example of what is me : : 
consider the following. The last paragraph may be said to consist of 571 
letters, or 112 words, or 26 phrases, or four sentences, or one thought. 
Which unit do we choose for a description of the source of stimulation? (The 
same question arises if we consider the voice instead of the writing. ) Clearly, 
all are legitimate. Each kind of unit is nested within a superordinate unit, 
and each kind is composed of subordinate units. There is no clear end in either 


ant by successive units ein the above theorem, 
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direction, either of higher or lower order. And the same principle of forms with- 
in forms applies to the events of the natural world as to language. There is 
a grammar of events and a corresponding grammar of stimulation. Since there 
are normally no absolute units with which a psychologist can rest content, 
the choice of units is not a matter of psychological theory. It is only a matter 
of their being appropriate for the level of apprehension being considered. 

5. In this theory, the function of perceiving is to maintain the contact 
of an organism with its environment. 

Since, for an active organism in an eventful world, the stimulus energy is 
a continual flux, the main problem of perceiving is to detect the information 
that specifies the objects of the world—that is, to register the invariants under 
transformation. This is a solution to the puzzle of perceptual constancy. 
More than that, it resolves certain perplexities in the theory of memory, for 
it implies that what we call memory and recognition is often only a special 
case of invariant-detection. Recollection is then a sort of human luxury, an 
incidental ability to contemplate the past. Learning can occur without the 
intervention of remembering, just as thought can be imageless, and just as 
perception, in my view, can be sensationless. 


F. CONCLUSION 


The puzzle of the detection of both change and permanence in the world 
goes back nearly 2500 years. Heraclitus and his followers argued that all 
is flux and permanence is illusory. Parmenides argued that the world is im- 
mutable and change is illusory. His pupil, Zeno, even argued that motion is 
illusory. The controversy was a standoff until it was supposedly resolved by 
the doctrine that the atomic elements explain the permdnencies while their 
separation and recombination explain the changes. But this resolution is not 
satisfactory to a psychologist, for it does not apply very well to the prob- 
lem of what the information might be for apprehénding both change and 
permanence, 

The French have a neat saying, Plus са change, plus c'est la même chose. It 
asserts, I think, the reality of permanence within change, of invariants un- 
derlying transformation. More than that, it suggests that the identity of a 
thing, its constancy, can emerge in perception only when it is observed under 
changing circumstances in various aspects. "The static form of a thing, its 
image or picture, is not at "all what is permanent about it. A form frozen in 
time is ambiguous information and is not a typical stimulus for our receptive 
surfaces. Only when the perspectives flow can we notice the distinctive features 
of the solid object. The invariants can be detected only if there is opportunity 
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to distinguish them from the variations. This is surely not a matter of storing 
up all the cross-sections of past experience and of performing mental opera- 
tions on the composite brought up to date. Let us not treat memory like 
a sacred cow, just because we are sometimes aware of remembering. 


G. SUMMARY 


The concept of memory in its relation to perception is a muddle. If we 
accept the fact of sequential perception, rejecting the fiction of momentary 
pattern-perception, matters become more intelligible. If perception involves 
the apprehension of a changing world, not a frozen one, the problem is that 
of detecting invariants under transformation. "The permanence can be isolated 
just because the perspectives change. The latter do not have to be stored up 
and put together in a composite. The mechanism of perceptual learning is 
one in which the nervous system resonates to the invariants of the stimulus 
flow, as Lashley suspected, not one of storage and retrieval of engrams. The 
recalling of the past, the capacity (in some persons) to summon memory 
images into consciousness, may well be a quite incidental accompaniment of 
learning, not its basis. 
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ELECTROCUTANEOUS PAIN THRESHOLDS IN HUMANS TO 
LOW FREQUENCY SQUARE-WAVE PULSES* ! 


Department of Psychology, Hofstra University; and Matrix Corporation 


ROBERT PLuTCHIK AND Henry BENDER 


А. INTRODUCTION 


It is well known that low frequency sensory inputs will produce EEG and 
other, physiological changes (6). In addition, several studies have shown that 
stimuli at about 3 cps produce appreciably different responses from those at 
higher or lower frequencies (7). One hypothesis that has been suggested to 
account for these observations is that low frequency stimulus inputs interact 
with already existing body rhythms to create inhibitory or facilitatory effects. 
If this possibility is assumed, it would seem likely that electrocutaneQus pain 
thresholds might also show such a phenomenon. To test this would require 
a study of pain thresholds in the low frequency range (i.e, the range 
comparable to most EEG frequencies) covering 1 to 15 pulses per second. 

Although electrical stimulation is widely used in research, most studies 
utilize pulse rates above this range. Almost all the studies of the Virginia 
Cutaneous Project (11) used frequencies over 60 pps (eg. 4), although 
Gilmer (2) presents some conclusions concerning the relevance of the low 
frequencies for cutaneous electro-pulse communication. Gibson (1) has 
reported that the pain threshold at the finger gradually decreases from about 
2 ma to a little over 1 ma as the repetition rate increases {тот 10 pps to 
100 pps. Thresholds depend also on pulse duration, with very brief pulses 
(on the order of one msec) having only touch qualities even at high. intensity. 
In the light of these considerations, the present study attempted to determine 
pain thresholds in the range of 1-15 pps. * 


° 


В. METHOD 


Tektronix waveform (‘Type 162) and pulse generators (роо vere 
used to control the output of an Applegate Model 230 constant current 
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stimulator so that each pulse had a uniform pulse width of 50 msec. Pulse 
trains were five seconds long and rest intervals were 30 seconds long; these 
sequences were controlled by a Dual-Trol Industrial Timer. 

"Twenty college students were used as subjects, 10 males and 10 females, 
ranging in age from 18 to 22 years. Silver disc EEG electrodes, one em in 
diameter, were taped to the ventral pads of the first and fourth fingers of the 
right hand of each subject. No clectrode paste was used. The subjects were 
then presented with rates of 1, 3, 6, 10, and 15 pulses per second in counter 
balanced order, three times each, using a five-second period of stimulation and 
а 30-second interstimulus period. For cach pulse rate, the intensity of the 
current was increased in discrete 0.1 ma increments in ascending order, asing 
the method of limits. At the end of each five-second stimulus period, the 
subject reported whether or not the sensation was "just noticeably un- 
pleasant" or “just noticeably painful." The latter point was taken as the 
pain threshold, 'The data obtained from the males and the females were 
treated, separately. 


C. RESULTS AND Discusstox 


Figure ] presents the relationship obtained between threshold and pulse 

rate and shows clearly that the males have a consistently higher pain threshold 
than the females. Thresholds are highest at 1 pps and gradually decrease. The 
slope of the curve suggests that the threshold will probably continue to decline 
at pulse rates greater than 15 pps. 
4 The actual amount of energy the subject receives at a pulse rate of 15 pps 
1$ many times greater than at 1 pps. The fact that the pain threshold is lower 
at 15 pps than at 1 pps suggests some sort of integration?of electrical energy 
in the skin so that the perceived intensity of the stimulation is greater at the 
higher pulse rates. "This implies that pain threshold is not determined by the 
energy in 4 single pulse, but by some function, of puise height, duration, sand 
repetition таїе—а conclusion also reported by Gilmer (2). 

It is interesting to note that no unusual or discontinuous effects were 
observed at a pulse rate of 3 pps, in contrast to some of the studies cited 


that the mean slope of the power function for electric shock obtained from a 
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FIGURE 1 
MEAN PAIN THRESHOLDS FoR 10 MALE AND 10 FEMALE 
SUBJECTS AS A FUNCTION OF Purse RATE 

group of women is less than the slope obtained from a group of males. Green 
(3, p. 1304) has suggested that there seems to be a “direct relationship be- 
tween the thicknes¢*of a subject’s skin and his threshold.” He implies that 
women should therefore have a lower threshold than should men. 

In this context it is interesting that Shaklee (9) has reported that female 
rats have a lower pain fhreshald to electric shock than do male. rats. This 
observation was made on all test days and with two different methods for 


between males and females (8). This difference is probably related to some 
aspects of skin structure rather than sweating rates, since it has been shown 
that racial differences in skin resistance exist that are not highly correlated 
with amount of sweating (5). These investigators also noted that no racial 
differences were found in heart rate, respiratory rate, finger-skin temperature, 
or blood pressure. This further supports the possibility that sex differences 
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in pain threshold reflect real differences in skin properties between men and 
women. 
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STRUCTURE OF MATERNAL ATTITUDES 
IN TWO CULTURES? * f 


Department of Psychology, The Pennsylvania State University 


GEORGE M. GUTHRIE 


A. INTRODUCTION 

A relationship of at least brief duration between a mother and her child 
is found in all societies. Probably in most it is prolonged and, unless our 
theories are wrong, of crucial significance to the development of the person- 
ality of the child. This relationship has been the focus of interest in many 
eross-cultural studies of personality formation in which the antecedent 
variables are sought in early childhood and the consequent variables in adult 
behavior and social institutions. Аз others have pointed out, à number of 
cultures present a wider range of variations in antecedent conditions than a 
single culture can offer. Of course, mothers are not the sole socializing agents. 
There are many societies in which she shares with others responsibility for 
the care of the child. There is a high likelihood, however, that her attitudes 
will have much to do with how the child is treated whether she or someone 
else is with the child at any given moment. 

This research is concerned with the degree to which mothers’ attitudes, 
crucial variables in the mother-child relationship, are organized or structured 
Similarity of variables must be assumed or demon- 
in one culture are applied in another. 
from many societies, treating each as 
Jes are being rated in each 

° 


similarly in two societies. 
strated if conceptua? systems developed 
Furthermore, designs which use data 
an instance, must assume that the same yariab 
culture. ` 

Kardiner (3) has offered a formulation, Freadian ы : 
relationship between child-rearing practices and social institutions. Experi- 
ences during the oral, anal, and genital stages lay the basis for a society 
member's projective systems ог characteristic modes of reaction which, in 
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turn, determine his belief systems. In much this tradition, Whiting and 
Child (8), utilizing data from the Human Relations Area Files, examined 
the relationships between early training experiences and adult beliefs about 
illness. In research of this sort, the cases are whole societies instead of indi- 
viduals. By the use of many societies, it is expected that the effects of un- 
controlled variables will be randomized and whatever common variance there 
is between antecedent childhood experiences and adult behavior will become 
apparent. 

Minturn and Lambert (4) have examined the antecedents of child rearing 
in a factor analysis of ratings of 133 mothers from six cultures on a 28-item 
scale. Because the number of mothers in any given society was small, i£ was 
not possible to evaluate the similarity of factors from one society to another. 
"These authors have, however, demonstrated that their orthogonal factors are 
independent within each o£ the six societies. 

Cross-cultural studies, where correlational procedures are used, must make 
the assumption that the variables measured vary only in degree from one 
society to another. Mothers in Society A may be more nurturant than those 
in Society B, but the nature of nurturance is essential the same, differing 
only in frequency or duration in the two societies. The problem of the con- 
ceptual equivalence of transcultural variables has been considered by Sears 
(7), who pointed out that if a personality theory is to be universally appli- 
cable, variables are required that can be measured everywhere. However, 
Whorf (2) has emphasized that different linguistic systems may lead indi- 
viduals to experience reality differently. If this is so, we may be attaching 
the same label to patterns of behavior which have markedly different moti- 
vational implications. ic 

It may be possible to overcome this problem by using bilingual subjects 
who permit us to examine, using one language, the relationships between the 
discrete statements which make up some of tke important attitude variables. 
By this method we can avoid the problem of introducing systematic differ- 
ences through the incompleteness of translation. Using the same statements of 
attitudes with Ss in two different societies may enable us to determine the 
degree to which behavior is organized so that it is meaningful to use the same 
summary concepts or variables in the two cultures, 

Although the Parental Attitude Research Instrument (PARI) of Schaefer 
and Bell (6) was developed for use with American mothers, the statements 
are not too specific to our material culture. The items of this Likert-type 
questionnaire provide a broad sampling of sentiments that mothers in many 
Societies might hold toward children and family life. Using a heterogeneous 
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population of 413 mothers, Zuckerman et al. (9) found three factors, Au- 
thoritarian-Control, Hostility-Rejection, and Democratic Attitudes in the 
23 scales. Using a somewhat different earlier version of their instrument, 
Schaefer and Bell (5) found five factors on a population of 100 student 
nurses. These factors included Suppression of Interpersonal Distance, Hostile 
Rejection of the Homemaking Role, Excessive Demand for Striving, Over- 
Possessiveness and Harsh Punitive Control. The first factor is bipolar, and 
by reversing the direction of interpretation one arrives at something very 
much like Zuckerman’s Democratic Attitudes. While there is considerable 
agreement concerning the factorial structure of this questionnaire, Becker 
and Krug (1) found few studies which reported differences on the PARI 
between groups of mothers where differences were expected. However, the 
relationships between attitudes and behavior are quite complex. In this re- 
search We are concerned with attitudes and not, for the moment, with their 
complex effects on the children's behavior. Nor was our purpose to determine 
whether there were differences between the groups on the scales, but to deter- 
mine by factor analysis the underlying dimensions of the attitudes sampled in 
the 115 items of the PARI. Our concern was with the comparative organiza- 
tion of attitude systems rather than with the placement of the mothers on 
continua formulated in one of the cultures involved. 


B. PROCEDURE 


'The Parental Attitude Research Instrument (PARI) of Schaefer and 
Bell (6) was administered to 133 American and 134 Philippine mothers of 
elementary-school Children. The Americans were members of PTA groups 
from a rural area in Pennsylvania. The Filipinos were middle-class residents 
of Manila who were able to take the inventory in English. Althgugh Phil- 
ippine dialects were spoken im their homes, all of the respondents had at- 
tended schools where instruction was entirely in English. 

The data from the two groups of Ss were treated in separate and parallel 
analyses. The 23 PARI five-item scales were examined for homogeneity of 


item content. For each of the scales a 5 X 5 correlatiot matrix was computed 


and the first factor was extracted. All Ss were scored for the 23 scales, two 
d, and, six factors were extracted 


23 X 23 correlation matrices were compute 
trices were computed between 


from each matrix. Finally, correlation mai ere С ted be 
items, and 13 factors were extracted from each matrix. Since limitations of 


our computer restricted us to à 105 x 105 matrix, items from Scales 3 and 
6 were not included. The results were interpreted in light of other data avail- 
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able on the two cultures. The number of factors extracted in each case was 
the same and was approximately the limit for interpretable factors. 


C. RESULTS 


The analyses of the sets of five items making up the individual scales 
yielded 23 eigenvalues for each group of mothers, Essentially there were no 
differences between the two groups of Ss. Apparently the sets of items making 
up each scale are such that they correlate reasonably highly within each scale 
for both groups. It is therefore justified with both groups to add scores on 
the items to derive scale scores. In terms of these statistical properties, the 
scales can be used with both samples. 

Six factors were extracted from each of the 23 X 23 matrices of correlations 
between scales. These were rotated, using the varimax solution. The resultine 
loadings are shown in Table 1. 

"Thesfactors are listed with tentative names, and with the scales having 
the highest loadings, in Tables 2 and 3. The first three factors on the Amer- 
ican mothers resemble closely those of Zuckerman (9) and Factors V, II 
and I of Schaefer and Bell (5). Our Factor IV resembles Schaefer's Factor 
III. In short, four of our factors replicate results obtained by others. 

It is clear that the factorial structure is not the same in the two societies. 
American Factor I emphasizes dominance and feelings of family superiority, 
while the Filipinos in Factors I and IV treat this domain in terms of loving 
control and of the importance of the family. Factor II on the American 
mothers and Philippine Factor III both express discontent. This is accom- 
panied by dependent attitudes in the former, while in the datter it is accompa- 
nied by an assertive attitude, American Factor III and Philippine Factor II 
are very similar. "The factors of Spartan Discipline, Female Protest, and 
Excess Caution have no parallels in the Philippine matrix, Precocity Seeking 
and Passive Protest are patterns suggested by Philippine data, which were 
not suggested in the American data. 

Thirteen factors were extracted from each of the 105 105 matrices of 
items and rotated, using the varimax solution which retains orthogonality. 
Tentative names of the 13 factors are presented in Table 4, All factors 
showed six or more items with loadings above .30. The highest loadings were 
above .70. The 13 factors"accounted for approximately half of the variance 
in each matrix. The method of analysis did not merely retrieve the five-item 
scales; although many factors had high loadings from all or most of the items 
of a scale, it served to isolate some of the principle themes about which mothers 


ТАВГЕ 1 , 
Roratep Factor Loapincs ок PARI SCALES FROM PHILIPPINE AND AMERICAN MOTHERS 
“a 


Philippine mothers American mothers 
Scale I II III IV у VI 2 I II ш IV У ҮІ. 32 

1. Encouraging —10 77  —909 17 —02 —41 65 —18 07 —%1 21 —10 02 * 75 
Verbalization 

2. Fostering 79 00 02 —14  —05 04 65 70 11 03 28 —03 —20 62 
Dependency e 

3. Seclusion of 37 —02 10 * 44 —26 —30 50 31 02 —11 —42 за 42 58 
the Mother 

4. Breaking 13. —08 29  —56  —30 —26 59 41 —25 25 —42 30 —28 65 
the Will 

5. Martyrdom 47 —21 20  —26 —44 —18 61 30 —26 08  —903 49  —27 48 

6. Fear of Harming 63 401 31 06 —09 —31 59 32 —30 —27 —13 15 —58 64 
the Baby 

7. Marital Conflict —06 22 75  —19 —14 —05 68 —02 —65 —15 —27 04 13. 54 

8. Strictness —04 15 17 —51 01 41 48 08  —07 11 —82 —00 —10 71 

9. Irritability 06 —26 78 —12 —04 —14 72 —20  —84 02 —02 —0+ 02° 78 

10. Excluding 15 —06 23 —69 06 —01 56 81 05 03  —17 17 —18 75 
Outside b 
Influences 

11. Deification 15 —03 її 71 —24 03 259 69 05 16 —26 240 —23 62 

12. Suppression of 61 —31 04  —13 —16  —26 59 24 11 10 —10 18 —78 73 
Aggressien 

13. Rejection of 28. —34 49 01 —15 كه‎ 65 01 —68 —12 45 13 —11 71 
the Home- 5 
making Role S 

14. Equalitarianism 06 66 16 25 00 25.59 —13 —25  —69 —05 00 —09 56 

15. Approval of 02 17 11 —11 77 —22 69 40 08 —27 —49 23 —25 59 
Activity 

16. Avoidance of 27  —37 13 —02 —69 —10 71 65 —32 11 —17 оз —13 58 
Communication ^ 

17. Inconsiderateness 37. — 2 —01 —17 —12 —62 56 344 44 04 —02 62 —05 71 
of Husband \ 

18. Suppression 25 —29 —47 —60 —10 —21 59 49 —01 29 —17 36 —42 66 
of Sex 
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TABLE 1 (continued) 


m 


Philippine mothers American mothers 
Scale 1 ТШ КЕШЕ NEVES E VU. I IR nf dV Var eee 
19. Ascendance of 43 08 60 —22 —16 —11 63 05 02 02 —04 86 —14 76 
the Mother 
20. Intrusiveness 67 —02 —05 —40 —14 14 66 66 12 02 —18 35 —16 64 
21. Comradeship —06 74 —05 —19 —09 —17 62 26 —03  —55 —33 39 30 72 
and Sharing а 
22. Acceleration of 13 15 05 —16 —77 02 66 36 07 —10 41 44 —29 59 
Development % 
23. Dependency of —04 09 20 —10 —12 —66 50 38  —52 —03 —07 27 —22 54 
the Mother 
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TABLE 2 
Factors rog PHILIPPINE MOTHERS уком PARI SCALES 
Factor " Scale Loading 
I Loving Control 2. Fostering Dependency os 
20. Intrusiveness 47 
6. Fear of Harming Baby з 
12. Suppression of Aggression E 
II Democratic Attitudes 1. Encouraging Verbalizations 2 
21. Comradeship and Sharing 2% 
14. Equalitarianism 46 
ПІ Resentment 9. Irritability 2% 
7. Marital Conflict 275 
p^ 19. Ascendance of the Mother 60 
IV Importance of Family 11.. Deification n 
10. Excluding Outside Influences 49 
- 18. Suppression of Sex 60 
4. Breaking the Will 56 
8. Strictness _ я 
У Ргесосйу Seeking 22. Acceleration of Development =. 
15. Approval of Activity m 
16. Avoidance of Communication 69 
VI Passive Protest 23. Dependency of Mother 66 
17. Inconsiderateness of Husband 62 
13. Rejection of Homemaking Role AS 


in the two societies organized their attitudes about parent-child relationships. 
The tentative names of the factors are based, of course, on an examination 
of the content of the items with high loadings. 

The outstanding difference between the two samples lies in the number of 
factors related to «parental authority and control. While in the American 
sample three factors (A, F, and M) deal with parental control, the Phil- 
ippine data show seven factors (A, ©, E, G, H, J, and K) related to the 
parent's control of her child. 2 

In contrast, five factors (C, D, H, J, and L) in the American data relate 
to thé child's being on his own and responsible for his own behavior. The 
Philippine data yield two such factors, F and M. These findings are con- 
sistent with data obtained by observation that there „is a good deal more 
attention devoted to parental control and influence in the Philippines, while 
American mothers are more concerned with establishing their child's inde- 
pendence, The domain of parent-child relationships would seem therefore to 
be organized differently in the two societies. ; 

Using the data from the analyses of the scales and of the items, we can 
get some indication whether the same behavior patterns covary in the two 
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Factor 


I Dominance, Feeling of 
Family Superiority 


II Resentment, Weakness 


III Democratic Attitudes 


IV Spartan Discipline 


~ 
D 


V Female Protest 


VI Reaction Formation of 
Excess Caution 
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TABLE 3 
FACTORS FOR AMERICAN MOTHERS FROM PARI SCALES 


18. 
3. 


* Scale 


Excluding Outside Influences 
Fostering Dependency 


- Deification 


Intrusiveness T 
Avoidance of Communication 


Irritability 

Rejection of Homemaking Role 
Marital Conflict 

Dependency of Mother 


. Encouraging Verbalization 


Equalitarianism 


. Comradeship and Sharing 


Strictness 


- Approval of Activity 


Rejection of Homemaking Role 
Seclusion of Mother 
Breaking the Will 


Ascendance of Mother 
Inconsiderateness of Husband 
Martyrdom 

Acceleration of Development 


Suppression of Aggression 
Fear of Harming Baby 
Suppression of Sex 
Seclusion of Mother 


е» 


ТАВІЕ 4 


SUGGESTED NAMES or FACTORS EXTRACTED FROM RESPECTIVE 


Fostering independence 
Disinterested control 


e 105 X 105 MATRICES or PARI Irsms 
با کے‎ o e iid 
American Philippine 
A. Parental supremacy A. Authority of parent 
B. Maternal irritability B. Comradeship and fun 
C. Spartan discipline C. Fostering closeness of family 
D. Tolerance of. differences D. Woman's strong role 
E. Ascendance of mother E. Strong control 
F. Fostering dependency F. Acceleration of development 
G. Isolation of the mother G. Controls for respect 
H. Social decorum H. Parental authority 
I Martyrdom of the mother I. Loss of freedom of mother 
Comradeship J. Parental responsibility 
Intrusiveness K. 
L 
M. 


Ea am 


Parental wisdom 


Equality to children 


Maternal role of strictness 
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societies. From these patterns of covariation we can infer the degree of trans- 
cultural equivalence of some of the important variables in parent-child rela- 
tionships. We can interpret the mtaning of an item or group of items by 
examining not only the content of the item or group, but by paying attention 
also to the items that correlate most highly with those with which we are 
concerned. For example, Scale 4, Breaking the Will, in the American sample 
is part of a cluster of behavior which emphasizes a Spartan approach to life, 
a determined attempt to develop character through self-sacrifice. The same 
items, which form a- satisfactory scale on Philippine mothers, correlate with 
items which reiterate the importance of family considerations. In short, the 
same items referring to the same attitudes and behavior have quite different 
meaning and are probably motivated by different purposes. 

„. Scale 2, Fostering Dependency, in the Philippine sample is part of a 
constellation of behavior related to family support and family responsibility 
for the child, while with our American mothers it is related to maternal <ontrol 
and authority. Scale 5, Martyrdom, appears as an expression of protest, while 
on Philippine mothers the scale loads factors suggesting loving control and 
promotion of development of the child. Fear of Harming the Baby was as- 
sociated with other avoidance activities in American mothers, while in the 
other group it appeared on a factor of loving control. For Filipinos, Strictness 
was associated with family reputation, while American mothers saw it à 
matter of disciplined development. Irritability was associated with assertive- 
ness in the Philippines and with dependence in the United States. Suppression 
of Sex interests was largely a matter of retaining the importance of the 
Philippine family, while the American mother linked this attitude with both 
family control and a system of avoidances. Employing this technique of anal- 
ysis makes possible the identification of differences in the meaning and emo- 
tional significance of many of the 23 variables assessed by the set of items used. 


Р D. Discussion 

'The usé of an inventory without translation оп mothers from two quite 
different societies has permitted the comparison of the structure of mothers 
attitudes toward their children. Since the individual Scales showed similar 
eigenvalues, and the other pairs of matrices showed approximately similar 
communalities, we can conclude that the reliabilities in the two samples were 
essentially the same, We can therefore ask whether the variables, as defined 
by the reports of the mothers, are the same in the two cultures. ғ 2 

Our data suggest that much caution must be observed in using varia les 
defined in one culture in the study of personality development in another. It 
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would appear that a pattern of behavior encompassed by given items may be 
homogeneous, but the whole pattern may occur in a different context of moti- 
vation and therefore have quite different significance in one society than in 
another. The same set of items is not measuring the same thing in each 
instance, 


We believe that what we have found is that mothers in two societies may 
say, or do, the same things, but the meaning of these superficially similar 
activities may be quite different. The disparity becomes most apparent when 
we examine the patterning of beliefs or behavior within which the discrete 
acts in which we are interested occur. If this is so, cross-cultural comparisons 
are made more difficult because we cannot assume the same continua in the 
cultures under comparison. 


Psychodynamic theories, all profoundly influenced by Freud, have bees 
formulated within a more or less restricted cultural context. Their biological 
and iñtinctual biases have implied a more universal validity than there are 
data to support. While many non-Western scientists have found the concepts 
useful, our data suggest that there are important differences in such variables 
as dependency, negativism, dominance, etc. Insofar as cultures differ it may 
be necessary to develop somewhat different formulations of the relationships 
between antecedent experiences and consequences in the behavior of the 
individual. 

By way of summary, factor analyses of PARI data on Philippine and 
American mothers suggested differences in the structure of maternal attitudes. 
Although the individual five-item scales had comparable eigenvalues, the 
factorial structure of the matrix indicated that superficially similar behavior 
had different meanings in the two societies. These results suggest caution in 
assuming similarity of behavior variables in cross-cultural research. 
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THE ANATOMY OF ABNORMALITY* 
St. John's University; and Palo Айе Mental Research Institute 


WILLIAM С. HERRON AND Rosert E. KANTOR 


A. INTRODUCTION 

Scrutiny of the concept of abnormality indicates ferment and need for 
changc. Abnormality appears to be a clear, logical concept when the norm is 
the average, common occurrence and abnormality refers to infrequent events 
and ünusual behavior. If the possibility of clearly specifying the behavior to 
be studied is assumed, abnormality can then be objectively measured. 
__„ However, the statistical concept of abnormality is not successful in reduc 
ing the connotative aspects of the term. Thus, those whose behavior places 
them above the norm will usually be called superior rather than absiormal. 
This is due to the negative connotations attached to being abnormal. The 
culture places an affective charge on the concept which in turn delimits its 
use. : 
In fact, abnormality is normally equated with undesirable, maladaptive, 
- pathological, disorganized, maladjusted states classified as mental illnesses 
and mental diseases. The equation necessitates a value judgment of the be- 
` havior under consideration. The value norm is often not statistically deter- 
mined, nor many times could it be, for personality disorganization and its 
equivalent are more notable for their existence than their adaptability to 
either specification өг quantification. 
The major task of defining the behavior to be considered as abnormal can 
be illustrated by comparing four definitions of schizophrenia available from 
a much larger pool of definitions of what is supposed to be an entity. i 
__ "/. . a group of psychotic "reactions characterized by fundamental dis- 

turbaices in reality relationships and concept formations, with affective be- 
havioral, ahd intellectual disturbances in varying degrees and шге. The 
disorders are marked by a strong tendency to retreat from reality, by emo- 
"tional disharmony, unpredictable disturbances in stream of thought, regres- 
_Sive behavior, and in some, by a tendency to ‘deterioration’ " ( 1, p. 26). 
“Schizophrenia is, in its acute form, an intense fear reaction, presented to 
the observer as either a panic or a state of catatonia which must be considered 
| ® Received in the Editorial Office, Provincetown, Massachusetts, on February 2, 
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as equivalent of a panic. In its chronic forms it is seen as various reactions, 
usually designated as paranoid hebephrenic or as ‘social recovery’ " (45, pp. 
180-181). 

"Schizophrenia is a specific reaction to an extreme state of anxiety, originat- 
ing in childhood, and reactivated later in life by psychological factors. The 
specific reaction consists of the adoption of archaic mental mechanisms, 
which belong to lower levels of integration" (2, p. 384). 


“The disease is characterized by a specific type of thinking, feeling, and 
relation to the external world. . . . Certain symptoms of schizophrenia are 
present in every case. . . . Beside these specific permanent or fundamental 
symptoms, we can find a host of other, more accessory manifestations. . . . The 
fundamental symptoms consist of disturbances of association and affectivity, 
the predilection for fantasy as against reality, and the inclination to divorce 
oneself from reality (autism)” (5, pp. 13-14). 

Other definitions stressing more divergent viewpoints could be added to 
underscore the evasive quality of schizophrenia. While rapprochement may 
be possible in regard to defining schizophrenia, the complexity of the concept 
would continue to be apparent; and the breakdown of any of the operations 
involved in schizophrenia into measurable terms is not comparable to the 


statistical norms that can be obtained for a concept such as scholastic achieve- 
ment. 


The concept of abnormality is essentially stretched to cover a multitude 
of behaviors often lacking common elements and eluding both satisfactory 
identification and measurement. An awareness of the problem is seen in & 
current trend in abnormal psychology to recognize in detail the shortcomings 
of the various meanings that can be attributed to abnormality and, from the 
inadequate, to attempt the selection of some definition that represents а 
certain adcquacy. Thus, abnormality is represented by social maladjustment 
(7) ; personality disorganization (26) ; unusual, unadaptable, and pathological 


behavior (29) ; personal and social maladjustment (40) ; and disordered рет- 
sonal reactions (44). 


These terms ате connotative compromises between calling abnormality 
mental disease and using designations such as problems in living (39) or sin 
(32). The compromise reflects the fact that the behavior called abnormal 
cannot be designated as illness or disease without considerable translation (18; 
27). Menninger refers to current terminology as “obsolete handles which 


have been so long used, arranged, ordered, rearranged, reordered, disputed, 
and at last, we hope, discarded” (31, p. 48). 


| 
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B. ABNORMALITY AND THE CULTURE 


In a changing conception of abnormality, recognition should be given to 
the relative importance of the culture and the subculture in regard to the 
behavior that is judged abnormal. This goes beyond the awareness that 
abnormal behavior in one setting is normal in another and involves emphasiz- 
ing the values of the environment rather than the behavior of the individual 
in the environment; for the determination of abnormality can rest more upon 
the shifting value judgments of society than upon the commission of specific 
acts. 

“Eysenck (11) has suggested a paradigm of research on abnormality in 
which a change in the independent variable effects a change in a function 

«making it more or less abnormal. While this is intended as a method of study- 
ing the functioning of psychological systems of individuals, it also leaves the 
way open for an emphasis on the behavioral environment. This emphasis is 
clearly suggested in Ferster’s (13) description of abnormality as the result 
of differential reinforcement, and as comprehensible in terms of the mutually 
reinforcing behavior of the subject and his environment. “Whether a man 
who moves and acts slowly is ‘depressed’ or merely moving slowly is not 
easily or reliably determined by observing his behavior alone. The relation 
of his behavior to events in the past or present environment is a critical element 
in the description” (13, p. 9). 

Abnormality needs to be viewed as an interactive process. Its determination 
involves studying the context of behavior as well as the behavior. For ex- 
ample, the subjects, comprising abnormal samples for research purposes are 
very frequently drawn from locations containing "known" abnormals. The 
certainty of the abnormality is supposedly determined by the behavior of the 
subjects, but it is also determined by the fact that the subjects arg at a place 
designated to be for abnormal” people. Because of where they are, their 
abnorthality is underscored by them and by their environment; and to be there 
is to be abnormal in a consequential manner ranging from the cost and effort 
of outpatient counseling to the extremes suggested by Orlans (33) in compar- 
ing the mental hospital to a concentration camp. 

The role of the culture is plain in the case of the covert abnormals. These 
are people who are not at a place for the abnormal, although they could be. 
Their grossly deviant behavior is often not noticed or, if it is noticed, it is 
rationalized as eccentricity. Many persons who “fantasy” events, who are 
unusually withdrawn, who hear voices or see visions, are not necessarily 


labeled as insane by others (8). 
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That is to say, the total prevalence of mental disorder in a community is 
much higher than the treated prevalence (37). In a Baltimore study (34), 
the rate of treatment in VÀ, state, and private hospitals was .5 per cent, as 
compared with the untreated rate of 10.9 per cent. Since patients treated by 
private physicians were not included, probably the .5 per cent figure is too low. 
"The figure of .8 per cent is reported for New Haven (20). In an investigation 
conducted at Kalamazoo, Michigan (30), which carefully arrived at a very 
conservative estimate, the discrepancy still prevailed between total and treated 
prevalence. Of a population of 164,125 persons, .6 per cent were in psy chiatric 
care, whereas 3.4 per cent were identified as significantly ill. 

These data suggest that it might be useful to divide the study of the 
etiology of abnormality into different parts. First, how do we explain the 
psychological processes that produce mental deviation in our population? This 
is the usual question, but it is traditionally asked only about the treated 
sample, the .5-.8 per cent. The second part of the problem is neglected as 
yet: among the total population of deviants, what are the ways in which 
only a small portion is selected for psychiatric attention? 


C. Symproms 


Mental health disorders are supposed to be translatable in terms of 
symptoms, but symptomological descriptions of abnormality merit the criticism 
they have gotten. The need is for a meaningful conception of the dangers and 
hurts in everyday existence. 

Schizophrenia is an apt example of the symptom problem. It is a label 
attached with such uncertain frequency that the temptation is strong to 
eliminate the term and its cluster of symptoms. Yet, if schizophrenics are 
grouped into those who seem to recover and those who do not, the symptom 
pictures become relatively distinct (22). For example, nonrecoverable patients 
are characterized by primitive behavior, such as withdrawal and reality dis- 
tortion (4, 28). In'accord with this is the finding that the symptoms of the 
recoverable patient are developmentally higher than the nonrecoverable’s 
symptoms (46). 

In fact, much of the diverse and apparently unrelated symptomatic be- 
havior of schizophrenics can be meaningfully ordered by using the process- 
reactive classification of schizophrenia ТО Во ур Schizophrenia is 
described as a continuum of personality disorganization ranging from the 
greatest disintegration at the process pole to the threshold of normality at 
the reactive end. "The typical process syndrome is characterized by perceptual 
inefficiency and immaturity, inadequate premorbid social and sexual func- 
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tioning, inappropriate interpersonal relationships, and cognitive malfunction- 
ing. In contrast, the typical reactive syndrome is a kind of "reasonable break 
with reality," in which psychological functioning remains relatively mature 
and the prognosis is good (22). 

Of course, these are typical rather than universal patterns, For example, 
Herron (16) found significant differences between process and reactive 
patients on tests of abstract ability, while Becker (3) found differences for 
males but not for females, and Eliseo (9, 10) failed to find differences. While 
there are specific variations in these studies, as in the tests used to measure 
abstract ability, their significance lies in pointing to the atypicality of specific 
behavior. The patients are not psychotic all the time. 

Symptoms can be meaningfully grouped as typical, but not universal, pat- 
terns of behavior related to the recovery potential of the patients. The first 
task is the identification of the typical patterns. This is currently «tting 
attempted in regard to schizophrenia, but certainly merits extension*to all 
syndromes of mental illness. The second task is the identification of the 
atypical symptom patterns and their meaning, since even symptoms which 
appear integral to a specific disorder will not always appear in a patient's 
behavior. The varying perceptions of stress by different patients affect the 
symptom picture. Some symptoms may be "picked up" almost accidentally. 
Symptoms useful at one time are discarded at another in response to the 
whims of the environment. R 

Symptom descriptions refer to the person at a particular moment in time. 
Repeated observations will show certain consistencies and inconsistencies. 
The consistent symptoms will be more easily observable and more obviously 
related to developmental events and recovery potentials than will the in- 
consistent symptoms, but in neither case will symptoms be immutable er always 
observable, К ә T 

Symptoms have an enormous relativity which merits emphasis in any con- 
ceptual system of impaired psychological functioning. For example, the reac- 
tive schizophrenic has a notoriously normal appearance (16, 38), except that 
at some time he behaved in such a way as to be designated most abnormal. 
'The process schizophrenic looks very ill, except for his normal moments. 
The picture is completed by the psychopathology оё normal living. It seems 
almost unfriendly to talk about normal symptoms, since symptoms are 
considered signs of mental disorder, and the border of illogicality may appear 
to'be touched with the mention of the healthy schizophrenic. Nevertheless, 
What often becomes apparent is the abnormality of normality, and the 


normality of abnormality. 
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Despite these complications, there are some clear findings that differentiate 
reactive schizophrenics from process ones. One of these findings is that reac- 
tive schizophrenics usually have held a job in their society. When they recover 
from their collapses, they come back to the job. When the job is not available, 
the reactive schizophrenic may deteriorate into a process state. The picture 
is different for the process schizophrenic. It is characteristic that he began 
to show failure much earlier in life. Usually even in school play and in school 
lessons he is reported as inadequate. The jobs he holds in adulthood are 
generally very low in calibre and are transitory. ' 

Possibly the employment situation clarifies why only a minority of schizo- 
phrenics are selected for institutionalization and why this minority comes 
mostly from the least privileged social classes (20). In those classes, work- 
lessness is a serious transgression. "The process schizophrenic shows work 
incapacity very soon in life, while the reactive schizophrenic wo:'« later into 
life. Each is punished by society in accordance with his work histor: Typically, 
the process schizophrenic may be institutionalized for much longer periods 
than is the reactive schizophrenic. 


D. PROGNOSIS 


Whether or not a patient would recover has often been viewed as dependent 
on his specific disorder. One result of such an approach has been the fatalism 
adhering to the label of schizophrenia. Yet, within the diagnostic grouping 
called schizophrenia, there are degrees of personality decompensation and 
Corresponding differences in recovery potentials (18, 18, 22, 42, 43). The 
indications are that the potential for recovery depends on the degree of 
personality maturity in the mentally ill person. This can be demonstrated by 
research on prognosis in schizophrenia. 

Process-reactive criteria were initially defeloped on the basis of their oc- 
currence in developmental periods (25). Subsequent research showed that 
severity of schizophrenia was related to the developmental epoch involving 
severe pathogenic events (23, 24). Schizophrenics vary in their degree of 
pathology according to their degree of premorbid social and sexual maturity 
(14, 35, 46). Patients varying in prognosis also show differences in their 
self-perception, with the reactive patient describing himself as more mature 
than does the process patient (17, 41). 


These results place mental illness in a multidimensional personality range. 
Within this range are certain relatively identifiable integrative and disintegra- 
tive patterns and an as yet uncounted number of atypical patterns. Hopefully, 
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there is always a health-embryo-within-illness, though its birth rate would 
be intimately dependent on individual developmental maturity. 

Also, while the reactive patient has considerable recovery potential, society 
may limit ‘its actualization. For example, the structure of many a mental 
hospital may make the healthier patient regress (22). This regression is casily 
seen in the peculiar hospital practice of "identity stripping" (15). In this 
practice, the patient loses his personal property, his bodily privacy is violated 
in the form of medical examinations, his psychological functions are intimately 
probed with an emphasis on hidden deviations, and he is constantly watched 
and regimented. Most important, he undergoes powerful pressures towards the 
acceptance of a self-image as one who is sick, dependent, and irresponsible. 
Regression, or the appearance of it, can be seen as a natural expression of 
rejection of the mental hospital. 

"When a patient finds himself in seclusion, naked and without visible means 
of expression, he may have to rely on tearing up his mattress, if he can, or 
writing with feces on the wall—actions management takes to be in keeping 
with the kind of person who warrants seclusion” (15, pp. 306-307). 

In contrast to this dismal situation, some recent studies have held out hope 
of adjustment even for process schizophrenics, when jobs could be offered to 
them. Fairwether (12) compared 169 schizophrenics on the dimensions of 
duration of hospital residence and of many different kinds of therapy provided 
to these patients, His finding was that treatment, personnel attitudes, and 
Patient aspirations were all irrelevant to posthospital success. The factor 
basic to the patient's success was a “supportive living situation accompanied 
by employment” (1% p. 278). A British study (6) following up the adjustive 
Success of 76 schizophrenic patients, each rated as a poor risk by psychiatric 
standards, revealed that 40 were definitely successful on the outside. The 
Successful ones were those who,held a job; the unsuccessful ones remained 
unemployed, : 


‹ 
۰ 


E. CONCLUSION 

Abnormality is a concept in transition that is most often equated with 
behavior that is dificult to identify and to measure. The connotative aspect 
of the concept is enormous and plays a great part fn the difficulties involved 
in trying to understand what is meant by abnormality. There isa need for 
reformulating abnormality so that it can be viewed as an interactive construct. 
ignificant account should be taken of the range of behavioral, etiological, 
and prognostic differences within the currently designated abnormal syndromes. 
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A NOTE ON SMART'S STUDY OF BIRTH RANK AND 
AFFILIATION IN MALE UNIVERSITY STUDENTS* 


Addiction Research Foundation, Toronto, Ontario, Canada 


Jan E. E. ре Lint 


A recent study by Smart (2) reports that first and only born male students 
are more frequently members of social and recreational clubs than are later 
born male students. This finding is taken to support the argument that affilia- 
tive behavior in males varies with birth rank. 

However, it is quite conceivable that the difference found by Smart was 
not due to differential affiliative behavior by rank of birth, but to a class 
bias introduced when first and only borns were compared to later bens. 
Lower-class families tend to be larger and hence to contain more later borns 
than do upper-class families. Since lower-class persons are probably also less 
likely to belong to recreational and social clubs (for both social and economic 
reasons), the class variable should have been controlled in a comparison of 
this sort. 

One way to control for social class (and for all other factors that may 
be associated with sib size) is to consider first and last borns only. Any sib, 
regardless of its size, has only one first and one last born (1). Hence any 
population, and therefore any social-class group, must contain equal numbers 
of these, Therefore, if affiliative behavior varies with birth rank in males, and 
if club membership’ ean be taken to indicate such behavior, then more first 
born than last born males should be club members. 

To test this possibility, the self-administered questionnaires used by Smart! 
were re-examined; the relevant data are summarized in Table 4. 

Since there is no difference in the frequency of first and last born male 
students with reference to club membership (x? = 0.3; А > .50), it follows 
that the difference found by Smart between first and later borns is attributable 
to the relatively large number of “other borns" falling iato his “later borns" 
Category. In other words, the latter category tends to contain more persons 
from large families and, therefore, more from low socioeconomic strata than 
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TABLE 1 
BTH RANK AND CLUB MEMBERSHIP IN MALE UNIVERSITY STUDENTS 
(Expected frequencies in parentheses) 


Membership in social j 
and/or recreational Birth rank 


clubs First Last Total 
Belong 46 (44.4) 33 (34.4) 79 
Do not belong 20 (21.4) 18 (16.6) 38 

Total 66 51 117 


the former category contains. In sum, if family size—and therefore social 
class—is controlled, and if club membership can be taken to measure affiliative 
behavior in males, no association between such behavior and birth rank 
is obtained. 
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PSYCHOLOGICAL NEEDS AND VERBALLY EXPRESSED 
AGGRESSION OF ADOLESCENT DELINQUENT BOYS* 


Departments of Psychology, Ohio State University and University of Minnesota 


Joun E. Horrocks AND NATHAN W, GOTTFRIED 


А. INTRODUCTION 


This study examines certain differences between delinquent and nonde- 
linquent adolescents in the directional aspects of behavior. "Throughout the 
literature on adolescence the hypothesis has been proposed (2, 3, 10) that 
delinquent behavior is an aggressive response pattern related to frustration 
in the attainment of such relatively primary goals as affection, security, and 
recognition. Writing on this topic, Horrocks (4, p. 494) notes that “aps ado- 
lescent . . . who is frustrated because his goals are blocked will tend to dis- 
play aggressive behavior, the amount and strength of the aggressive behavior 
being a direct function of the frustration." 

The existence of a possible relationship between delinquency and frustration- 
aggression having been assumed, two hypotheses are considered for the present 
study: (а) delinquents and nondelinquents differ in goal attainment, and 
(b) delinquents and nondelinquents differ in aggression. Goal attainment is 
held to result from the existence of an hierarchy of needs, the theoretical basis 
of the structure “need” being that used by Lucas and Horrocks (8), Benimoft 
and Horrocks (1), and by others during a series of investigations of ado- 
lescent behavior ir a midwestern city. 


B. PROCEDURE 


LI 

The two hypotheses proposed for this study were tested by-two different 
instruments using two different samples of subjects. An adolescent needs 
inventory devised by Lucas, Horrocks, and others (9) was used to determine 
the need-satisfaction status of delinquents as compared to nondelinquents. 
Use of this instrument permitted two types of analysts of the need pattern 
of delinquents: (a) classification of needs in terms of psychological variables, 
and (b) classification of needs on the basis of “behavioral situations" ог 
environmental settings. 
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To determine whether or not adolescents differ in "aggression" as a typical 
mode of response, thematic picture stories consisting of four TAT pictures 
and six pictures devised for this study were used. 

Several factors were considered in the decision to use the thematic pictures: 

1. It was believed that the instrument might discriminate between de- 
linquent and nondelinquent stories on the ratings of "aggression." 

2. A scoring system based on the content of stories could be used instead 
of inferences about "underlying traits" about which there appears to be much 
disagreement. 

3. 'The ratings could be treated statistically. 

4. The raw data (tape recordings) could be preserved for future research. 


C. $овуЕст$ 

All subjects utilized in this sample were school-age children living in a 
soutawestern Ohio city of 250,000 persons. Sample I to whom the needs 
inventory was administered consisted of 27 boys judged as delinquents by the 
courts and held at a county detention home, and of 55 male ninth-grade 
students without records of delinquent behavior. The detention-home boys, all 
of whom volunteered to participate in the study, constituted the "delinquent" 
group, while the ninth graders all enrolled in a local high school constituted 
the comparison (“‘nondelinquent”) group. The high school utilized was chosen 
from among the 10 high schools located in the city school district because its 
student body was drawn largely from an area characterized by low occupa- 
tional and housing levels (U.S. Census of Population: Vol. III, Census Tract 
Statistics, 1950). Ages of subjects in Sample I ranged from 12-17 years with 
a median age of 14.4 for the delinquent group and from? 13-17 years with a 
median age of 14.7 for the control group. The median ГО was 86.5 for the 
delinquent,and 90.0 for the comparison group. 

Sample IL.to whom the thematic picture test was administered consisted 
of 21 male delinquent-nondelinquent pairs matched for age, intelligence, and 
race. The 21 pairs were drawn from two subsamples. Subsample 1 consisted 
of 50 delinquents of record attending high school in the city district. Their 
names were obtained through the Juvenile Court, the Pupil Personnel Depart- 
ment of the city schools, and from high-school guidance counselors. In each 
case, the subject’s record in the Pupil Personnel file was checked to confirm 
that he had actually been adjudged delinquent by the Juvenile Court. Due to 
factors of mobility, truancy, and of the “clusiveness” of some of the indi- 
viduals, it was possible to include only 21 of the original 50 in the study. 

Nondelinquents for Sample II were selected from a random subsample of 
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153 high-school and elementary-school children, without delinquency records, 
attending the same schools as the delinquent subsample described above. From 
this subsample of 153, 21 individuals were selected on the basis of age, intelli- 
gence, and race to pair with the 21 delinquents already selected. The adequacy 
of the matching procedure may be judged by the fact that no pair differed by 
more than one year in age nor by more than 6 IO points. Median age of the 
subjects in Sample II was 15.2 years (range 12-17 years) ; median IO was 90 
(range 70-115). Eleven pairs were Negro and 10 pairs were whites. It was 
not possible to match for socioeconomic status on an individual basis, but 
partial matching was accomplished by restricting both the delinquent and the 
néndelinquent samples to a single high-school district in a lower socioeconomic 
section of the city. Matching on the basis of race also tended to minimize 
differences in socioeconomic status. 


D. INSTRUMENTS otf 


1. The Needs Inventory 


The needs inventory was constructed by Lucas and others (9) to identify 
the “needs” of adolescents with reference to categories and definitions utilized 
in a series of psychological investigations of the adolescent population of the 
city of Delaware, Ohio, conducted by Horrocks and his associates. 

In а survey of the literature on adolescence, Lucas (6, 7) found frequent 
use of the term “need,” but little agreement as to its definition. Four major 
types of investigations were used by various investigators to infer need cate- 
gories: behavioral observations, case studies, studies of free responses of ado- 
lescents to broad questions, and studies of response to problem checklists or in- 
ventories. However, differing theoretical approaches and methodology resulted 
in a multitude of terms describing what appeared to be similar coficepts per- 
taining to adolescent motivationp and a few terms that seemed t& have widely 
different meanings. 

To order he MD and definitions applied to" adolescent "necds," 
Lucas compiled a list of “needs” of adolescent youth postulated in the litera- 
ture. The terms were categorized by seven judges ( advanced graduate students 
and senior staff members, Department of Psychology, Ohio State University) 
by sorting and resorting until agreement on categdties was reached. The cri- 
teria used in the sorting were as follows: (a) Each need must be relatively in- 
dependent of other needs in the system. (^) Each need must be independent 
of nonneed variables. (c) The needs themselves must be neither too broad 
nor too specific abstractions of the behavior referents. 
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Guiding the sorting team was the following definition to the term “need” 
formulated by Lucas: 


an abstraction from a classification of the observed and directional aspects 
of behavior. This definition involves as few assumptions as possible 
regarding the nature and operation of the construct. The definition of 
need, as it is to be understood in the present study, requires but one 
assumption—behavior has observable directionality. The observable can 
be classified along qualitative and quantitative lines with reference to its 
directionality. To observe behavior, to distinguish therein a particular 
pattern and then to infer from it a hypothetical construct called "need" 
is logically sound. The inference of “needs” from observed behavior is 
actually a method of classifying the observable. *Need" here is not defined 
as an entity; it is not a "thing" independent of the operations which 
define it. This definition avoids the innate versus acquired controversy, 
and the question of basic or derived, stable or unstable, universal or о 
„specific. It leaves room for accounting for many or few needs, long 
ásting needs or even changing needs. It is thought that the concept as 
here defined will adequately order the facts of behavior whatever they 
may be (6). 


'The seven judges were able to classify needs into 12 categories on the 
basis of the three criteria, the definition, and the list of needs from the litera- 
ture. Of the 12 need categories, the definitions of 11 follow: 

l. Acceptance: "The need to feel that others’ attitudes toward one are 
favorable or positive. To feel that others respect, sanction, or approve of one. 
To be secure in the feeling that one is a worthwhile person in another's eyes. 
To feel that others regard one as an equal. To feel that one is not rejected. 

2. Achievement: The need to acquire, gain, receive, win, or strive to 
accomplish goals, tokens of status and respect, or knowledge. To attain, 
prove, secure, surmount through praiseworthy exertion. 

3. Affectizn: The need to be loved, cherished, emotionally wanted. for 
one’s own sake; to receive unconditional love and affection; to receive emo- 
tional love from parents, relatives, or friends. 

4 Approval: The need to have others’ behavior toward one indicate that 
one is a satisfactory "person, or that one's deeds are satisfactory. To seek 
overt rewards or other signs of approval. To be given overt demonstration 
by others of one's worthiness. To avoid blame, criticism, and punishment. 

5. Belonging: The need to feel a part of a group or institution. To identify 
one's self with a person, group, institution, or idea. To be a member of some 
genial group. 


6. Conformity: "The need to be like others, to avoid marked departure from 
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the mode. To yield or conform to custom. To avoid being different in dress, 
behavior, attitudes, and ideals. 

7. Dependence: The need to have to ask for or depend on others for 
emotional support, protection, care, encouragement, forgiveness, or help. 

8. Independence: The need to be free of external control by friends, 
family, associates, and others. "Го do things in a self-determining manner, to 
make one’s own decisions, to be self-sufficient, and to rely on one's self. 

9, Mastery-Dominance: The need to control, to be in power, to lead, to 
manage, govern, control, overcome people, problems, or obstacles. To influence 
the behavior, feelings, or ideas of others. 

10° Recognition: The need to be noticed, to become known. To avoid 
effacement of one's own individuality. To be identified by others as a unique 
individual, to be distinguished from others. To find one's place, to be regarded 
as an important human being. 3 

11. Self-realization : The need to feel in sympathetic rapport with p4fents, 
relatives, friends, or associates. To feel one with others. To feel free to ex- 
press one's innermost thoughts and problems to one or more persons without 
loss of affection or personal status. To feel that another identifies with oneself. 

To obtain a representative picture for each need category, items were con- 
structed representing each of eight behavioral situations or environmental 
settings. Each of the 12 need categories was presented in the following environ- 
mental context: 1) Self, 2) Unisexual peer group, 3) Heterosexual peer 
group, 4) Unisexual pairs, 5) Heterosexual pairs, 6) Family, 7) School, 
8) Adults. 

12. To Be Understood: X 

'The item design was an adaptation of that used by Rogers in A Test of 
Personality Adjustment (12). Each item presented a statement about hypo- 
thetical boys or girls behaving in hypothetical settings; for examplé 


° 

е Item No. 1. Luke almost always stays out of trouble. 
Am I like him? Yes No 
Do I want to be like him? Yes No 


"The assumption is made that a Yes-Yes response (Yes, I am like him, and 
Yes, I would like to be like him) ога No-No response (No, I am not like 


him, and No, I do not want to be like him) indicates satisfaction with an 


isti i h d is either being fulfilled, or the need is not 
e faction). On the other hand, 


an issue—i.e., there is present a lack of dissatis dw er ha 
a Yes-No response (Yes, I am like him, and No, I don't wish to be like him) 
ог a No-Yes response (No, I am not like him, and Yes, I would like to be 
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like him) represents dissatisfaction with an existing state of affairs and 
indicates that a perceived need is not being fulfilled. 

The inventory was originally administered to the entire high-school pop- 
ulation in Delaware, Ohio. Murray (11) has compiled normative informa- 
tion for each item, psychological variable (need category), behavioral setting, 
and for the inventory as a whole. The tabulations are presented by age and 
sex of respondents. Weinberg (15) investigated the statistical significance 
for acceptance or rejection of needs by the Delaware adolescents grouped by 
age and sex. 

2. Thematic Picture Stories Test 


To measure differences in aggression between the delinquents and non- 
delinquents, a thematic picture technique was employed. Four TAT cards 
(3BM, 4, 6BM, and 7BM) and six original picture cards were used. The 
original picture cards may be described as follows: 

Card 4: A boy sitting in an office with his head resting on his hand (pho- 
tograph from a magazine). 

Card В: A blurred photograph showing two boys in movement. A rear 
view of a running man (from a magazine photograph). 

Card C: A boy and a girl sitting on a park-bench (a magazine photograph). 

Card D: А boy seated with his hands on his head. Books are piled in front 
of him. One of the books is opened (pencil and ink drawing by Mr. T. H. 
Bradrick). 

Card E: Boy leaning on lamppole. Man and woman standing facing the 
boy. The man is pointing his finger at the boy (pencil and ink drawing by 
Mr. T. H. Bradrick). 

_ Card F: Group of boys. One has his clenched fist cocked. Another boy in 
the foreground has his head tilted (pencil and ink drawing by Mr. T. H. 
Bradrick). . 

АП 10 thematic cards were administered 1o individual subjects following 
a 15-minute interview to secure a satisfactory working relationship between 

the subject and experimenter. 


Directions to the subject were read from the TAT manual! as follows: 


This is a story-telling test. I have some pictures here that I am going 
to show you, and for each picture I want you to make up a story. Tell 
what has happened before, and what is happening now. Say what the 
people are feeling and thinking and how it will come out. You can make 


up any kind of story you please. Do you understand? Well, then, here is 
the first picture. 


› 


1 Harvard University Press, Cambridge, Massachusetts, 1943. 
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e 

Verbatim typescripts were made from tape recordings of the stories 
produced by the Ss. Pauses of longer than five seconds were indicated in the 
typed protocols. Identical face sheets attached to the typed protocols of the 
TAT stories and original picture stories contained the subject's code number, 
age, school grade, intelligence test score, race, and family status (divorced, 
father or mother deceased, or intact), and number of siblings. The name of 
the subject and his delinquency status were withheld. 

Each story was scored by three judges using Jensen’s system (5), a 10- 
point scale for rating aggressive content on the TAT. Examples of the criteria 
for extreme scores in Jensen's system are indicated as follows: (a) zero— 
inert, no action, mere contemplation, neutral or nonaggressive action, no 
indication of aggression in any form; and (b) 10— physical aggression result- 
ing in death, murder, killing (killing or intent to kill must be explicit). 


è 


" 
E. AwaLvsis or DATA 


Differences in need-satisfaction patterns of delinquent and nondelirfquent 
Ss were determined by item analysis of responses on the needs inventory. 
Differences in the proportion of $$ responding Yes-Yes, Yes-No, No-Yes, and 
No-No were tested for significance by Chi square. Differentiating items were 
then classified as to psychological variable, behavioral setting. A difference in 
need for goal attainment would be indicated by a difference in the proportion 
of Yes-No and No-Yes responses (disequilibrium) as compared to the propor- 
tion of Yes-Yes and No-No responses (equilibrium), a preponderance of 
Yes-No and No-Yes responses being assumed to indicate a need for goal 
attainment. 

The degree of aggressive content for the thematic stories was rated by 
four judges according to the criteria established by Jensen (5). The judges 
were school psychologists, experienced in examining delinquent boys. Two oF 
the judges rated half of each group. 3 

cae reliability was estimatéd for all 10 stories—the four TAT stories 


B U . 
and the six original picture stories—using the Coefficient of Concordance, W. 


Finally, differences between delinquents and nondelinquents on aggression 
scores were evaluated using the ż test for matched pairs., 


F. RESULTS 
1. The Needs Inventorye 


Items of the needs inventory discriminating between delinquent and com- 
tion of subjects selecting 


parison groups on the basis of differences in propor t 
the Yes-Yes response pattern (needs are being satisfied) are shown in Table 1. 
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TABLE 1 
Trems DISCRIMINATING BETWEEN DELINQUENT AND COMPARISON GROUPS 
BY DIFFERENCE IN FREQUENCY OF YES-YES RESPONSE 


Item Frequencies Propertions Chi Phi 
No. Del. Comp. Del. Comp. square coefficient 
1 9 32 213 .58 4.5 23 
6 11 10 41 48 4.8 —24 
11 9 36 33 65 7.6 30 
20 13 40 48 .73 4.8 24 
22 13 40 48 73 48 24 
2 9 35 33 .64 6.7 .29 
30 A 26 26 A7 3.4 .20 
38 7 27 26 49 4.0 22 
39 7 31 26 .56 6.5 29 
43 12 38 44 .69 4.6 23» 
46 13 39 48 71 4.0 22 
50 11 33 41 -60 4.5 23 
56 10 36 37 .65 5.9 27 
57 7 31 26 56 6.5 282 
59 6 23 22 42 27 21 
> 62 13 41 48 75 5.6 26 
70 11 39 41 71 6.9 29 
73 6 39 22 71 17.3 46 
75 10 36 37 .65 5.9 27 
76 9 37 33 60 8.5 32 
77 10 35 37 .64 5.1 25 
78 8 36 30 .65 9:3 34 
82 7 30 26 .55 6.0 27 


а The distribution for Chi square (df =1) follows: $ < 10, X2 —27; p<.05, 
X?—33; < 02, X—54; 5 «01, X2 = 66; p< 001, XÀ — 103. 


"There are 23 discriminating items. On 22 of these items a smaller proportion 
of delinquents than nondelinquents select the Yes-Yes pattern, indicating that 
delinquents display a distinct tendency to be dissatisfied with the way things 
are—or at least to wish they were different—and that delinquents may be 
assumed to display a greater need than nondclinquents for goal attainment. 
All items'shown in Table 1 with the exception of items number 30 and 59 are 
significant beyond the .05 level. Items 39 ánd 59 are significant at the .10 
level. 

The fourfold point correlation for the 23 items ranges from 120 to 146 
with a median coefficient of .26. Interpretation of the Phi coefficient is 
difficult because the values for Phi are considerably lower than the tetrachoric 
correlation coefficient. "The obtained values indicate a low to moderate rela- 
tionship between delinquehcy status and the proportion of subjects selecting 
the Yes-Yes response pattern. 

"Table 2 indicates items discriminating between delinquent and comparison 
groups on the proportion selecting the No-No, Yes-No and No-Yes response 
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TABLE 2 
ITEMS DISCRIMINATING BETWEEN DELINQUENT AND COMPARISON GROUPS 
on No-No, Yes-No, AND No-Yrs Response PATTERNS 


Response Tien Frequencies Proportions Chi* Phi 

pattern * No. Del Comp, Del. Comp. square coefficient 

No-No 18 13 38 48 69 3.3 21 

22 10 8 .37 15 5.5 —26 

30 9 8 33 15 4.0 —22 

31 4 19 14 35 3.5 21 

41 5 22 19 40 3.8 21 

44 2 20 07 .36 73 .30 

74 8 38 30 69 115 37 

Yes-No 38 il 2 41 04 4.0 —22 

x 53 6 25 22 46 42 23 

No-Yes 10 3 22 10 40 74 .30 

44 12 11 MM 20 48 —24 

^ 73 13 10 A8 18 79 —31 

83 7 27 27 49 40 22 


а The distribution for Chi square (df—1) follows: p< Ло, X2—27; ф 2 .05, 
X2—33; р <.02, X2— 54; р < 01, X?—6.6; 2 < 001, X2 = 10.3. 


patterns. As in the case of the Yes-Yes pattern, the Phi coefficient indicates 
a low to moderate relationship between response pattern and the delinquency 
status, Many items had to be excluded from the analysis on the No-No, 
Yes-No and No-Yes patterns because the total number of Ss responding was 
small, leading to an expected frequency of less than five in the Chi-square 
analysis. Since there is some disagreement among statisticians as to the 
justification for using very small numbers, it was decided to adopt a conser- 
vative strategy and exclude items of this description from analysis. 

The analysis of*response patterns indicates that the most striking differences 
between the delinquent and the nondelinquent groups is on the Yes-Yes 
pattern, With only one exception in the 23 discriminating items, fewer 
delinquent than nondelinquent subjects select this response mode. The non- 
delinquent subjects indicate that the hypothetical roles presented in the needs 
inventory are descriptive of their behavior and that they are satisfied with 
those roles. On the other hand, delinquent Ss indicate that the hypothetical 
roles are inappropriate descriptions of their behavior or that they do not accept 
the hypothetical roles. 

Twelve need categories were devised by Lucas and his colleagues аз а way 
of classifying the directions of adolescent motivations. In addition to the 
"needs" or "psychological variables," Lucas considered the situational aspects 
of behavior to be an important variable. Thus, items for the revised needs 


questionnaire were constructed on the basis of a priori variables and situations. 


° 
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In Table 3, items found to discriminate between the delinquent and the 
comparison group on the basis of one or more of the response patterns are 
classified by the behavioral situation and psychological variable. Table 3 should 
be consulted in relation to Tables 1 and 2, the item numbers shown in all 
three tables being the same, with Tables 1 and 2 indicating the discriminative 
value of the item and the direction of its discrimination. 

The majority of the items shown in Table 3 show nondelinquents as 
expressing satisfaction with their need status, and delinquents as showing 
significantly less satisfaction (i.e., greater need for goal attainment). Seven 
of the eight items included in the psychological variable “approval” signifi- 
cantly discriminated between delinquent and nondelinquent groups, indicating 
delinquents as being more dissatisfied with their attainment of their “ар- 
proval" need than were nondelinquents. Four of the eight items included in 
the variable "self-realization" also discriminated in the same direction. The 
remaining 21 items are spread among the other 10 psychological variables. 
Examination of the behavioral situations indicates the "family" setting to be 
most important in differentiating between delinquent and nondelinquent 
responses. Eight of the 12 items relating to the "family" showed significant 


TABLE 3 
ITEMS DISCRIMINATING BETWEEN DELINQUENT AND COMPARISON GROUPS 
CLASSIFIED BY BEHAVIORAL SITUATION AND PSYCHOLOGICAL VARIABLE 


Behavioral situations? 


Variable 1 2 3 4 5 6 7 > 
PUR Items 50 
Achievement 62 83 x 

Affection 2b 
Approval 1 20 30 41 78 82 6 
Belonging « 10 70 73 
Conformity 57 74 
Dependence — ^" 59 e 44 

Independence 11 $18 75 
Mastery-Dominance — 46 6 з a 
Recognition 31 39 
Self-Realization 56 77 43 22 
To Be Understood D 24 38 


а Key to Behavioral Situations: 
1. Self 

2. Unisexual peer group М 
5. Heterosexual peer group 

4. Unisexual pairs 

5. Heterosexual pairs 

6. The family group 

7. The school 

8. Adults. 
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differences in the response patterns of the two groups with only one (Item 
6) of the eight items indicating less need for goal attainment on the part 
of the delinquents. Seven of the 12 items included in the "adult" classifica- 
tion and half of the 12 items relating to “unisexual peer groups" were found 
to be significant. Table 4 presents the content of the items discriminating 
between delinquent and nondelinquent groups. 


2. Thematic Picture Stories Test 


Scorer reliability was estimated using Kendall's Coefficient of Concordance, 
reliability being approximately the same for the 'TAT and picture stories 


TABLE 4 
CONTENT or ITEMS DISCRIMINATING BETWEEN DELINQUENT AND 
NONDELINQUENT (COMPARISON) GROUPS 


Item No. Item 


1 Luke almost always stays out of trouble. ‹ 

2 Charles can often make his parents change their minds, 

10 Bill is always welcome to go around with a bunch of boys he knows. 

11 Mac doesn't always do what the other boys in his gang do. У е 

18 Ted goes ahead and does some things that the other boys and girls think he 

shouldn't do. 

20 Other boys often ask Red to do things with them. 

22 James doesn't want a job where he will loaf. 
24 Harvey can talk to his family about his thoughts and problems, 

30 The boys and girls seldom say anything bad about Albert. 

31 Jim is president of quite a few clubs. Д 

38 Older people usually know how Andrew feels about things. — 

39 Everybody says Bob will do very well for himself after he finishes school. 

41 Joe has a boy friend who doesn't like some of the things Joe does. 
43 Jerry has a chance to show how well he really can do. З : 
44 Louis goes tp. his family for advice; he doesn't decide many things all by 

himself. + 

46 'The other boys listen to Hal when he makes suggestions. 
50 Older people like to have Sidney around. 
53 Older people sometimes treat Ralph as if he were a younger boye 
56 Nothing stops Hugò from doing the best he can. » 

$7 Walter does what his pareftts expect him to do. i 
59. Lee gets help, sympathy, and advice from the boys in his crowd. 
62 Herb usually succeeds when he works hard for what he wants. 
70 Pete and his family enjoy doing many things together. 
73 Bert goes to one of the best schools in this part of the state. 
74 Fred sometimes breaks school rules because the other boys do. 
75 Vic’s family let him make up his own mind about many things. 
76 Older people think a lot of Howard. А 
77 Instead of just getting by, Adam tries to do his best. 
78 Paul's family approves of most, things he does. 
$2 Arthur's teachers give him praise now and then. E 
83 Craig can date almost any of the girls he knows whenever he tries. 


d of 90 items. Of these the above 31 discriminated 


, Note: The needs inventory consiste e g $ df 
significantly between delinquent and nondelinquent groups їп terms of need for 
goal attainment. The remaining 59 did not discriminate at any acceptable level of 


confidence. 
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(WF equals .55). Scorer agreement was also similar for delinquent and non- 
delinquent stories. 

The mean aggression scores for the delinquent group were lower than for 
those of the controls, on the TAT Pictures, picture stories, and complete 
10-picture instrument, as shown in Table S— indicating a trend for the 
delinquents to express less aggression in their stories. (To take advantage of 
the pairing of subjects, the ¢ test for matched pairs was used to evaluate the 
significance of differences in aggression scores. "Table 6 indicates that the 
10-picture instrument discriminated between groups. Differences in aggres- 
sion scores were lower for the delinquent subjects on both the TAT and 
picture stories. However, the results of the significance tests indicate that the 
differences in ratings were too small to be significant for the limited samples 
of responses obtained on the six picture stories and the four ТАТ pictures 
considered separately. On the larger sample obtained for the 10-picture 
instruraent, the difference in aggression scores between delinquents and non- 
delinquents was significant at the .05 level. The biserial correlation coefficients 
shown in Table 7 also support this conclusion. These data indicate that the 


TABLE 5 
Descriptive STATISTICS FOR DELINQUENT AND CONTROL Groups 
Mean aggression score Standard deviation 
Instrument Del. Control Del. Control 
4 TAT pictures 45.6 52.2 17.0 18.4 
6 Picture stories 78.0 85.1 18.4 15.8 
10 Pictures 123.1 137.3 26.9 28.1 
TABLE 6 


e DIFFERENCES BETWEEN DELINQUENT-NONDELINQUENT MATCHED PARS 
ON AGGRESSION SCORES 


ар, 


Instrument Sum D . Sum D? 1 
4 ТАТ pictures —152 7673 1.83 
6 Original pictures —139 10307 141 
10 Pictures —291 19899 2.26* 


* Significant at ,05, two-tailed test. 


TABLE 7 
BISERIAL CORRELATIONS BETWEEN TOTAL AGGRESSION 
SCORES AND DELINQUENCY STATUS 


Instrument Biserial r 
4 TAT pictures —24 
6 Picture stories —.26 


10 Pictures —.32 
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relationship between delinquency status and aggression scores was consis- 
tently negative. The correlation is low although not negligible. 


G. Discussion 


Of major theoretical interest is the finding that the items discriminating 
between the delinquent and the nondelinquent subjects on the revised needs 
questionnaire were grouped more decisively by the "behavioral settings" 
classification than by the "psychological variable" or "need category" classi- 
fication. It is evident that there is a piling up of items on three of the eight 
“behavioral settings," while only one "need category" is clear in accounting 
for the items. This finding, should it be other than an accidental occurrence, 
would imply that the place to start looking for differential behavior of 
delinquents should be in settings in which the behaviors take place. One 
setting, the home of the delinquent, stands out as a key to an understanding 
of delinquent behavior, according to the responses on the revised neçds' in- 
ventory confirmed by the extensive literature on delinquency. Unfortunately, 
much of the information about the family life of the delinquent youth 
reported in the literature is from interviews with the delinquent and his 
parents, The accuracy of this information and interpretations based on it are 
open to serious question. The present findings suggest that something is awry 
in the family relationships of the delinquent. While both interview and 
inventory evidence give indirect support to disturbed family situations as the 
focus of delinquent behavior, the need for direct observations of the family 
life of the delinquent is evident. £ 

The finding of a*negative correlation between delinquency and aggression 
ratings on the thematic picture stories supports hypotheses made by Symonds 
(14) and by Sanford (13) that there is an inverse relationship between needs 
expressed on ће TAT and “overt” behavior. If this finding is confirmed in 
future studies, it would suggest,that the TAT might be used ir the measure- 
meht and prediction of behavior, a consummation’ desired by adherents to and 
critics of picture projective techniques. à 

'The approach in this study, as in most studies of delinquency, was to find 
differences between delinquents and nondelinquents. While differences were 
found, the similarity of the groups should not be overlooked. While one- 
third of the items on the revised needs questionnaire dscriminated: between 
delinquents and nondelinquents, two-thirds did ash The discriminating 
items clearly “piled-up” in only one “need category, А suggesting that motive 
organization is very similar for both groups. While significant differences I 
aggressive content in stories were found, they were small. The evidence 
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suggests that the classification "delinquent" has more to do with the environ- 
mental setting than with individual motive patterns measured apart from 
that setting. 


Н. SUMMARY 


From Miller's (2) statement of the frustration-aggression hypothesis, two 
hypotheses were proposed as a means of studying differences between delin- 
quent and nondelinquent adolescent males. It was hypothesized that delin- 
quents and nondelinquents differ in degree of goal attainment and that they 
differ in "aggression." 


Differences in goal attainment were studied in an item analysis of responses 
on an adolescent needs questionnaire. The Chi square test at the .05 level 
was used to evaluate differences in the proportions of delinquent and non- 
delinquent subjects selecting alternative response categories. Discriminating 
items ‘were classified according to Lucas’ (6) system of psychological variables 
and behavioral settings. 


Differences in aggression were investigated using a 10-picture thematic 
instrument composed of four TAT pictures and six original pictures. Each 
story was rated independently by four judges who were not informed of 
the delinquency status of the subjects. In addition, intensity of aggressive 
content was rated on a six-point scale devised by Jensen (5). Differences in 
total aggression scores for delinquent-nondelinquent pairs were evaluated by 
the ż test for matched pairs. The .05 level of significance was adopted. 

The needs questionnaire was administered to 27 delinquent males held in 
a county detention home and to 55 nondelinquent higii‘school males. The 
groups were similar in age and intelligence. 

The original subjects were not available for use with the thematic materials, 
necessitating the drawing of a second sample for this instrument. Thematic 
pictures were administered to 21, pairs of delinquent and nondelinquent 
males, individually matched on age, intelligence and race. АП subjects resided 
in the same high-school district, partially controlling for socioeconomic status. 
Differences between: delinquents and nondelinquents were found for 32 
items on the 90-item needs questionnaire, indicating a clear tendency for 
delinquents to be less satisfied with their status (expressed in terms of needs) 
and hence to display a greater need for goal attainment than was true of 
nondelinquents, who were more satisfied with their status, Seven of the eight 
items comprising the psychological need “approval” discriminated between 
delinquents and nondelinquents. Evidence of thwarting in goal attainment 
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was found in behavioral settings involving the family group, adults, and the 
unisexual peer group. 

On the thematic-picture material, delinquents and nondelinquents differed 
in intensity of aggression, with delinquents receiving lower ratings than non- 
delinquents on the four TAT stories and the six original stories, and hence 
showing a tendency to display less aggression than did nondelinquents in 
their stories. For the 10-picture instrument, the mean of differences between 
matched pairs was significant at the five per cent level. 

The hypothesis that delinquents and nondelinquents differ in goal attain- 
ment «was- supported by the findings of this study. The hypothesis that delin- 
quents and nondelinquents differ in “aggression” as defined in the investigation 
was also confirmed. 
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POTENTIAL VALUE OF EDUCATIONAL BACKGROUND 
DATA IN THE SELECTION AND CLASSIFICATION 
OF MILITARY PERSONNEL* 


Personnel Research Laboratory, Lackland Air Force Base 


CHESTER J. JUDY 


A. INTRODUCTION 


Sérvice and business authorities have generally been sold testing programs 
on the basis of "improvement over chance" computations, in which chance 
selection from an applicant population is assumed. But as Cronbach and 
Gleser (1) have pointed out, chance selection is not the only alternative to 
a selection program based upon the use of tests. Well-constructed’examinations 
will sometimes improve decisions, but not as much as is implied by the phrase 
“improvement over chance.” If testing were impossible in military or indus- 
trial selection, it would not be necessary to fall back upon chance decisions 
because other data could be used with substantial predictive validity. Just 
how substantial some of these values are, or can be, has not been documented. 
The cost or efficiency of few testing programs has been evaluated in terms 
of what can otherwise be accomplished with modern data-handling equipment, 
using “free” or already-available information. Particular attention is here 
being given to a limited number of educational background variables and their 
potential as predictors of training criteria. 

Although the orientation of the material in this report is toward the 
resolution of an issue having to do with selection and classification strategiés 
in military and industrial settings, it also bears upon а current academic 
matter concerning the utility of general education as background for voca- 


tional training or placement. ‹ 


B. PROCEDURE 


€ 4 
During a search to identify promising variables for the purposes of this 


investigation, a choice was made to examine the kind of уле that E 
routinely assembled оп service people, or that information whic сап pp 
be obtained. For incoming officer personnel. for the Air Force, major subjec 
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in college, overall grade point average (GPA), and name of college attended 
are among the several educational background data that are made a matter 
of record. In the analyses reported below, eight variables in various combi- 
nations from four categories of such information are related to technical-school 
performance. Some of the data analyzed was obtained through the use of a 
short questionnaire. Eight educational variables were used in each analysis 
because eight subtests from the Air Force Officer Qualifying Test (AFOQT) 
are used in deriving the Navigator-Technical Aptitude Composite ( NTAC). 
Full advantage was taken of electronic data processing procedures in gener- 
ating relevant educational variables. It was, for example, thought important 
to study what a student officer had not majored in, in college, as well as what 
he had majored in. While a “College Code" was being developed, considera- 
tion was given to the circumstance that there is probably some variations in 
the caliber of student officers coming to the Air Force from different colleges, 
that this information is contained in Air Force records, and that the infor- 
mation can be used to help predict success in technical training. The use of a 
College Code with other educational data (major, GPA) was prompted, 
partly, by a remark of Cronbach and Gleser (1, p. 125) in which Professor 
P. E. Vernon is quoted as saying that in England success in grammar school 
has been predicted from properly scaled primary-school ratings with validity 
coefficients as high as .80. The GPA of an officer from College A may, in fact, 
mean considerably more (or less) than the same average of another officer 
from College В. It probably makes some difference, too, just where a given 
major field of study was pursued, if major subject information is to be used 
in a prediction equation. 

i The data used in the analyses reported here were a part of the material 
assembled in connection with a larger and continuing study designed to iden- 
tify measures which serve to differentiate student officers in terms of their 
successfully completing various Air Force technical training courses. inii 
viduals completing basic technical courses between April 1964 and „April 1965 
were asked to give estimates concerning the number of semester hours of 
college credit earned.in each of 14 subjects (physics, chemistry, meteorology, 
other physical science, mathematics, aeronautical engineering, electrical engi- 
SERE, mechanical engineering, chemical engineering, civil engineering, other 
engineering, military science, business administration or management, and 
social science). These estimates were taken as auxiliary data and used with 
information already on hand in Air Force personnel files to predict final school 
grade (FSG) in Air Force courses. Correlational techniques were used in 
establishing a series of relationships between the FSG criterion and eight 
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variables generated from increasing amounts of educational information. 
Results are given for five Air Force courses, those for which the largest Ns 
can be reported. 


o 


C. RESULTS 


Results from the correlational analysis of five sets of data are presented 
in Table 1. Listed on the left are the title and number of five Air Training 
Command Courses. Following the course number, within parentheses in the 
same column, is shown the number (N) of student officers on whom data 
were obtained. 


The second column shows the relationship between the final school grade 
in the technical course and college major information. The multiple correla- 
tion values shown here were arrived at after an arbitrary limit of 26 possible 
mejor fields of study was established. (Combinations such as Psychology/ 
Sociology or Philosophy/Religion were arbitrarily made to reduce the number 
of necessary categories.) Twenty-six variables were generated to allow the 
individual student officer to be identified in terms of his major subject in 
college. (A “major” variable was assigned the value of “1” if it represented 
an officer’s college major, or “0” if it did not.) Eight of these variables— 
those which, in combination, showed the highest relationship with the FSG 
criterion—were taken as "good" major variables. Table 1 values in the 
second column ate multiple correlations between these eight variables and 
FSG. The third column in the table shows the multiple correlations after 
GPA in all college work, as a variable, had been given a chance to compete 
with all “major” variables as a good predictor of the FSG criterion. Again, 
the number of educational variables related to the FSG criterion, in arriving 
at the values shown in the table, was limited to a total of eight. 2 

The values shown in the fourth column of Table 1 (College Code informa- 
tion added) were arrived at after two additional educational variables were 
fÉn&rated and given a chance to compete with those already described. These 
additional variables were arrived at by assigning, to each «college represented, 
a value equal to (а) the mean score of all other. student officers from the 
given college on the eight AFOQT subtests from whick the NTAC is com- 
puted, and (5) the mean score of all other officers on three subtests from 
which the Quantitative Aptitude Composite is computed. The fourth column 
contains multiple correlation values obtained when information on number 
of semester hours of college credit earned in each of 14 subjects was first used 
to generate a set of variables which were allowed to compete with the pre- 
viously described variables generated from the available educational data. The 
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number of educational variables related to the FSG criterion in arriving at 
Table 1 values was in each instance limited to a total of eight. 

The multiple correlation values shown, in the last column of Table 1 indi- 
cate the relationship between the FSG criterion and the eight AFOQT sub- 
tests from which the NTAC is computed. These last values are a few cor- 
relation points above the values obtained when the eight subtests are combined 
into a single N'T AC score, the score actually used in Air Force selection and 
classification operations. (With present data, the range is from .411 to .649 
rather than from .396 to .621.) 


TABLE 1 е 
RELATIONSHIP} BETWEEN FINAL 'TECHNICAL-SCHOOL GRADE AND (a) SELECTED 
INFORMATION ON COLLEGE EDUCATION AND (b) CLASSIFICATION TEST БРАТА} 


Major, 
Major GPA,& Plus € 

. Air Training College and College sem. hrs., Test 

Command Course major GPA Code 14 subjects data 

Aircraft Maint. Officer, :302 .360 411 460 A48 
OBR4341 (N — 450) 

Communications Officer, 444 489 504 .547 .649 
OBR3031 (N = 260) 

Munitions Officer, 479 657 :674 1737 543 
OBR3271 (N = 126) 

Weapons Controller, 390 422 A74 .537 337 
ОВКІ741 (N = 131) 

Supply Officer, 320 419 466 472 411 


OBR6421 (N — 191) 


T Values in table are multiple correlation coefficients showing the relationship 
between final school grade and eight variables generated from information of the 
kind indicated in column headings. * 

f Eight subtests from the Air Force Officer Qualifying Test (AFOQT). These 
subtests are the ones used in deriving the “Navigator-Technical Aptitude Composite, 


2 score used in the selection and classification of officer personnel for technical train- 
ing in important specialties. 


Table 1 values for the available college education information (next to 
last column) are, for all courses except one, larger than those shown for the 
test variables (last column). For three of the five courses, information on 
college major and оуега GPA turned out to have predictive validity equal 
to or greater than аё reported for the test data. In each instance, improve 
ments over the validity reported for college major information are realized 
when GPA js taken into consideration. A further increase, although not 
always large, is realized when College Code information is taken into account. 
A d increase in the validities reported is seen when questionnaire data 
are used, 


All the values in Table 1 are large enough to be statistically significant 
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at the .01 level. A few of the increases shown in adjoining columns for the 
educational data are not large, but every table entry except one (pertaining 
to the educational data) that shows an increase over the one in the previous 
column reports a value significantly larger (.05 level of statistical significance) 
than one computed with the newly added variables deleted. In the Supply 
Officer group, the increase in validity is from .455 to .472, not enough to be 
statistically significant. (The value .455 should not be confused with the table 
value of .466. The former is the multiple correlation between FSG and seven 
educational variables, not eight.) 


D. Discussion 


In view of the circumstance that a rather incidental amount of educational 
data (most of it already on hand) has been examined, it is probably true that 
the practical limits to the predictive validity of this kind of information has 
not been reached. It is inconceivable, for example, that grade point average 
in particular college subject matter areas would not be more useful than 
overall GPA of the gross kind used in the present analyses. Very little effort 
has, in fact, been devoted to the study of background educational variables, 
as contrasted with the amount of effort devoted to the study and refinement 
of variables obtainable from the administration of written tests. The latter 
has extended over*a period of several decades in the Military Services, leading 
McNemar (2, p. 873) to observe what he interprets as a hope “that some jobs 
will have aptitudes in common so that the needed number of tests will be 
less than the number of jobs.” Travers (3, p. 198), noting the effort devoted 
to the building andevalidating of new tests, suggested that “to the test tech- 
nologist the situation may appear to be one of despair for the evidence would 
indicate that the limit of progress has been reached.” x 

Some of the difference in favor of educational information, observed in 
Table 1 may be explained on the premise that more attention was given to 
test scotes than to background educational information when selection and 
assignment decisions (with respect to the present officer groups) were made. 
Ап examination of the basic data does suggest that individuals comprising 
these groups were not particularly well qualified, educationally. Less than 
15 per cent of the 450 student officers preparing for the Aircraft Mainte- 
nance Officer specialty, for example, had the "desirable" educational qualifica- 
tions, as these qualifications are given in Air Force documents. The use of test 
scores, to the exclusion of other important information, may in many instances 
Operate to prejudice good assignment decisions. Я x 

Another uncertainty with respect to the relative magnitude of the validities 
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reported here is that the eight educational variables used in each analysis were 
chosen from a number larger than eight. This procedure capitalizes upon 
chance fluctuations among the relationships studied. There was, however, some 
regularity in the manner in which three or four variables served ds good pre- 
dictors across all groups. Before any final degree of importance can be claimed 
for the remaining variables, other studies will have to be made using larger 
Ns than those for any of these groups except the Aircraft Maintenance 
Officer group. It does seem likely that educational variables may have some 
differential utility as predictors of success in different specialties. 

There are plausible explanations why educational variables of the kind 
used in the analyses reported here can be expected to approach or surpass the 
best combination of relevant АЕООТ` subtests as useful predictors of initial 
success in the Air Force. Partly, perhaps, it is because the college recgrd 
represents the cumulative observation of a number of moderately bright per- 
sons over a substantial period of time, and because test-like situations prevail 
as a matter of custom. To some extent, college records may reveal abilities, 
interest patterns, and motivations of the important variety not yet successfully 
measured for the purposes of military selection and classification. 


E. Summary 


Correlational techniques were used to examine the relationships between 
selected educational background variables and final school grade in five tech- 
nical courses conducted for Air Force student officers. The conclusion was 
reached that the relationships are high enough to demonstrate the general 
usefulness of background information on college education for predicting tech- 
nical schoo] performance, and that the validity of educational information may 
be expected to approach or surpass that which can be demonstrated for 4 
current selection and classification test. 
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A NOTE ABOUT COMMUNICATION RESEARCH* 
Research Department, Campbell-Ewald Company 


DANIEL К. STEWART 


Any discipline that purports to be of a scientific nature seeks to establish 
às а result of its research an organized body of theory, law, and description. 
Science is the pursuit of truth for its own sake, and this product, where ap- 
proximated, is always explicated in the form of generalized laws or descriptive 
propositions. These propositions form coherent systems of knowledge, and 
such systems provide for the explanations and understanding of the phenomena 
of. which they deal. Nothing else is pertinent, because "nothing else" is 
testable. э, X 

The subject matter of communication research is clearly in need of some 
type of organization along these lines. We are in immediate need of both a 
Philosophy adequate in providing a theoretical foundation valid for matters 
of the human mind, and a psychology commensurate with such a philosophy. 
If the explanatory power of a scientific discipline is measured in terms of 
its theories, laws, and descriptions as is indicated by Feigl (1) and by Hempel 
and Oppenheim (3), then communication research must bring its data and 
statistical tabulations to bear on the very products of the communication 
Process—namely, given ideas and given meanings. 

* Li * 


One scientific law of human communication is this: communication entajls 
the existence of some physical symbol complex (usually words), i intended 
meaning, and some mind interpreting that complex. This lay implies the 
specification that communication, in fact, exhibits physical, engineering, or 
vehicular factors. Since "meaning" is a function of ideas, this law implies the 
specification that communication, in fact, employs these physical vehicles for 
the very purpose of-eliciting ideas in the minds of interpreters. Finally, this 
law implies that significant communication research must account for these 
ideas in its experimental designs. ‹ 
_ 
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However, there is much in communication research today which seems to 
be directed away from these products of the communication process. One 
such enterprise goes under the title of Information Theory, but Information 
Theory is relevant to the communication of ideas only if it can bring its data 
to bear on that relation between physical complexes (e.g., words) and ideas. 
We have to resolve the psychological question of when do physical symbol 
complexes become "information" ? 

We cannot assume, a priori, that “information” and "sentences" are syn- 
onyms. To say that “ ‘information’ . . . must not be confused at all with 
meaning . . . information is a measure of your freedom of choice when you 
select a message" (7, p. 12) is to prejudge the experimental results when the 
term "message" entails "meaning" in its scope of intention. 

From a purely psychological point of view, the measurement of "choices" 
would seem to necessitate an analysis of those meanings which different symbol 
complexes elicit. Only in this way could "Symbol Complex A" be differ- 
entiated experimentally as a choice from "Symbol Complex B." 

It is said that "this term (information) . . . is not synonymous with 
'meaning.' Only the amount of information is measured—the amount does not 
specify the content, value, truthfulness, exclusiveness, history, or purpose of 
the information" (4, p. 3). We note that this remark has not yet explicated 
what "information" means. , 

Specifically, we have to know the nature of this "information," the amount 
of which is being measured. Experimentally, we have to know whether this 
"information" consists of ideas or is purely physical. If it is ideational, then 
it becomes a candidate for meaning (5). To have information is to possess 
it mentally, as ideas; but, if the measurement of "meaning" is excluded from 
our experimental designs, then the objects of information must literally be 
something of a nonpsychological nature; because if information does not 
exist in the mind, where does it exist? То be quite precise, if “information” 
is specifically defined as excluding meaning, does this not necessarily imply 
that information about Information Theory is meaningless information? 

5 * * * 

Finally, logical models of communication which fail in explicating the 
relation between the obiect language of some logistic system and meaning 
would provide similar psychological difficulties (2). The nominal definitions 
and “well-formed formulas" of such a system stand, in fact, as metalanguage 
about communication rather than as an object language of communication. 
Therefore, the implication that such models are epistemologically relevant to 
the nature of communication per se appears to be an experimentally untenable 
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position. In such a case, it does not follow that the meaning of "meaning" is 
entailed either in the set of primitive propositions or is logically implied by 
such a set; but it is the elicited "meaning" resulting from a communicative 
act which is the object of measurement. Аз pertinent as validity patterns (or 
well-formed formulas) are to the communication process, to identify them 
as "meaning" is to force an equivocation of “well-formed formulas" with 
“ideas” (6). 
* * . 

With respect to scientific methodology, one of the laws which governs 
communication research is the one stated at the beginning of this paper— 
nainely, that communication entails the existence of some physical symbol 
complex (usually words), its intended meaning, and some mind interpreting 
that complex. This law implies that communication research is concerned 
with those relations involving symbols, meaning, and mind as integral factors. 
Any psychological explanation of communication lies in the logical conjunction 
of true propositions explicating such relations. 
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RAVEN'S PROGRESSIVE MATRICES: CONSTRUCT VALIDITY* 
VA Hospital, Eqst Orange, New Jersey 


WILLIAM C. BINGHAM, Henry R. BURKE, AND STEWART Murray 


A. INTRODUCTION 


In a personal communication to one of the present investigators, Raven 
stated that the Progressive Matrices (PM) “assesses a person's present ca- 
pacity for coherent perception and orderly judgment."? And in his Guide to 
Using Progressive Matrices (5), he states: “A person's total score provides 
an index of his intellectual capacity, whatever his nationality or education" 
(5; p. 1). Even though Raven has stated, “By itself it (PM) is not a test, of 
‘general intelligence’ . . .” (5, p. 2), we thought it would be usefül to 
examine again the relationship of his PM to some other measures of general 
mental ability. A 1958 review and critical evaluation of the literature on PM 
justified the observation that inconsistencies in the findings of investigators 
make it extremely difficult to assert with confidence just what it is that PM 
measures and how it relates to age (1, pp. 202 ff.). Raven himself has stated 
that scores on PM “decline slowly (with age), but with remarkable uni- 
formity" (5, p. 4). 

Validity coefficients reported for РМ ranged from .86 to .23 (1, pp. 
202-207). Obtained coefficients of reliability ranged from .93 to .64 (1, 
pp. 214-217). kd 

We decided to use the Army General Classification Test (AGCT), First 
Civilian Edition, because as "one of the most often used psychological tests” 
(6, р. 5), “. . . it has been shown to be an effective test of general mental 
ability" (6, p. 30). We also uséd the WAIS because Cohen, in his factor 
analysis’ of the Wechsler Adult Intelligence Scale (WAIS), identified a 
strong second order factor which he interpreted as “present general intellectual 
functioning” (3, p. 451). Hall (4) reported considerable overlap in what 
the PM and the WAIS subtests measure. 

In addition to a strong general second 
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Factor B, Perceptual Organization; and Factor C, Memory. In view of 
Cohen's description of Factor B (2, p. 285), Raven's statements about PM, 
and Hall's data, PM. might be expected to be more highly related to Factor B 
than to the other Cohen factors. 


B. HYPOTHESES 


"The present study set out to investigate the following hypotheses: I. РМ 
is a measure of general intellectual functioning. II. The correlation between 
PM and Cohen's WAIS Factor B will be significantly greater than that 
between PM and Cohen's other factors. ITI. Performance оп PM will be 
inversely related to age. ; 


C. PROCEDURE 


All patients referred to Vocational Counseling, Psychology Service, at the 
East Orange VA Hospital, over a six-week period, to whom the relevant tests 
could be routinely administered, were tested by the investigators. No time 
limit was used with PM. 

The Ss ranged in age from 20 to 52 (M, 36.1 ; SD, 7.7). Total N was 39: 
seven from Neurology, 10 from Psychiatry, six from Medicine, five from 
Surgery, nine from Pulmonary Diseases, and two from Physical Medicine and 
Rehabilitation. : 

Verbal, Performance, and Full Scale Scaled Scores, as well as the three 
Cohen factor scores, were computed for the WAIS. Separate Vocabulary, 
Arithmetic, Block Counting, and Total Scores were found for the AGCT. 
Pearson product-moment intercorrelations were computed by electronic equip- 
ment among the 11 sets of test scores and age. They are given in Table 1. 


3 


D. FINDINGS AND Discussion 


It was quite surprising with such a small (N = 39) and not notably hetsr> 
ogeneous population that no coefficient of correlation, except for age, was 
below .53 (‘Table 1). This finding tended to support the proposition that the 
three instruments do.in fact measure much in common. 

No significant differences were found between the Full Scale S8 Means and 
Standard Deviations for our experimental subjects and Wechsler’s normative 
age groups (V = 300) ; Mean Full Scale SS for the experimental group (ag 
mean 36.1, SD 7.7) was 108.64, SD 23.03; for the Wechsler norm groups 
(ages 25-34) Mean FS SS: 110.36, SD 24.08; (ages 35-44) Mean FS SS: 
106.3, SD 24.8 (7, p. 19). 


With respect to our hypotheses, inspection of Table 1 indicates that the 
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correlations relevant to Hypothesis I (PM is a measure of general intellectual 
functioning) are all high enough to support the hypothesis: PM. and WAIS 
.85; PM and AGCT .70; WAIS and AGCT .84. Inspection of Table 1 also 
indicates that the intercorrelations do not support Hypothesis II (РМ is more 
significantly related to Cohen's Factor B, Perceptual Organization, than to 
Cohen's Factors А and C, Verbal Comprehension and Memory or Attention): 
Raven and Factor А Verbal Comprehension .79; Raven and Factor B, Per- 
ceptual Organization .77; Raven and Factor C, Memory or Attention .63. 
The intercorrelation between age and PM, — .12, in Table 1, offers no clear 
support for Hypothesis III (Performance on PM ‘will be inversely related 
to age). 

Factor analysis with a sample as small as 39 is perhaps unwarranted. 
But a centroid analysis and several varimax analyses essentially support the 
proposition that the part scores of all these tests, and therefore the total scores, 
even allowing for overlap, are interrelated by a strong factor of general in- 
telligence. PM, of the three measures used, appears most consistently involved 
by that g factor. A convincing factor analytic demonstration of this conclusion 
will have to await the accumulation of additional cases. 


E. CONCLUSIONS 


1. The high intercorrelations between total scores on the PM, the WAIS, 
and the AGCT, support the contention that each of these tests is a mea- 
sure of general intellectual functioning, general mental ability, or general 
intelligence. › 


2. 'Тһе relationship between PM. and Cohen's Facto? B, Perceptual Orga- 


nization, is not significantly greater than that between PM and the other 
Cohen factors. 


3. This study, not unexpectedly in viewsof the limited age range and size 
of the sample, provides little evidence for a negative relationship between 
scores on PM and age. ) 
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THE EFFECT OF VERBAL SUGGESTION ON THE REVERSAL 
RATE OF THE AMES TRAPEZOID ILLUSION* ! 


Department of Psychology, Fordham University 


MARGARET KATHLEEN CAPPONE 


A. INTRODUCTION 


The basic characteristic of the Ames Trapezoid Illusion is the perception 
of/a rotating trapezoidal figure as oscillating back and forth. Since the first 
description of the phenomenon in 1951 (2), experimental research into the 
perception of the illusion has centered upon objective factors; wherein, such 
parameters as viewing distance, rotation speed, figural shape, background 
intensity, and others have been studied (1, 2, 17, 18, 27, 28, 29, 30, 36, 
43, 44, 45). It is apparent from these investigations that the physical proper- 
ties of the stimulus and other objective factors do act to increase or decrease 
the perception of the illusion. 

Such wide ranges of individual differences have been reported with the 
Ames phenomenon that intersubject variability has been almost as great as 
the variability due to altering objective conditions for a given subject. That 
this differential response on the part of the subject may be due to the par- 
ticipation of external social factors such as suggestion has not been system- 

` atically investigated,in studies of the Ames Illusion. 

Research dealing «vith suggestion is vast, and many factors have been found 
to be operative in increasing or decreasing the effectiveness of this variable. 

LI 


Generally, suggestibility is negatively correlated with individual’s level of 


development increasing from birth to age seven ог nine after which time it 


decreases (13, 23, 26, 31, 37). Conflicting evidence exists regarding the rela- 
tionship between intelligence and suggestibility; some inyestigators reporting 
little or no relation (4, 24, 40, 41, 42), while others report a positive cor- 
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relation (16, 19). On the whole, females are slightly more suggestible 
males in both children and adults, normals and neurotics (7, 11, 14, 38, 39 
However, a few studies report little or ono difference between males and 
females in terms of suggestibility (10, 22); or, that males are more sug- — С 
gestible {һап females up to age seven after which time females are more 
suggestible (13). Experimental results pertaining to the problem of whether _ 
neurotics are more suggestible than normals have been inconsistent. Several _ 
investigators report that neurotic patients are more suggestible (3, 11, 12, *i 
38), while others have reported no differences in suggestibility between __ 
neurotics and normals (5, 9, 25). И 


The structure of the stimulus situation has also been found to be operative _ 
in increasing or decreasing the effectiveness of suggestion. In terms of an _ 


is effective since it establishes a frame of reference for the subject (33, 34, 
35). As pointed out by Schonbar (32), high structure interferes with and _ 


gestion in an ambiguous situation furnishes a degree of external structu 
to the stimulus by providing a frame of reference apart from the individual's. _ 
Other studies have also reported the modification of perceptual illusions _ 
through suggestion (6, 8, 15, 20, 32). Apparently, theo effectiveness ОЁ 
suggestion in an unstructured stituation docs not lay in changing a previous 
attitude of the subject; rather does it "redefine" an ambiguous situation. 
(21) and provides a degree of external structure to the situation by contrib- — 
uting a frame of reference to the subject (33). : s 

The primary purpose of the present study was to investigate the effects O 
individual verbal suggestion upon the reversal rate of the Ames Trape 
Illusion; and, secondly, to observe the effects of individual verbal suggestio 
upon the variability of the Ames Illusion. Wile it is granted that the illusion 
is an ambiguous situation and as such is limited in providing the subject wi 
objective frames of reference, it would appear that the introduction of s 
gestion would redefine the ambiguity of the stimulus and provide a degi 
of external structure by contributing a frame of reference to the .subj 
other than his own, upon which to make his judgments. Specifically, it w 
hypothesized that the suggestion, administered individually to each subject, 
that he should be seeing a greater number of reversals would produce a 
significant increase in the reversal rate of the Ames Illusion for subject 
naive to the experimental situation, 
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B. APPARATUS AND PROCEDURE 

The purpose of this investigation was to determine the quantitative effects 
of suggestion on the Ames ‘Trapg¢zoid Illusion. The apparatus consisted of 
one windowed trapezoid, 13.5 inches in length with long and short edges 
of 13 and 9 inches respectively, mounted on a vertical shaft and driven clock- 
wise by a constant speed motor at a rate of 21 revolutions per minute. The 
plywood trapezoid figure was coated with luminous paint and was charged 
before each experimental session by rotating it for 10 minutes under the 
direct illumination of a 100-watt bulb. This permitted the figure to be viewed 
in a completely darkened room free from any extraneous background cues. 

Five males and five females 14 to 19 years of age served as subjects and 
all were initially naive with regard to the Ames Illusion. All subjects had 
normal vision as determined by the Keystone Visual Survey Tests. The 
visual acuity, depth perception, and lateral and vertical phoria for both 
near and far usable vision was assessed for each subject. Individuals were 
accepted as subjects whose performance met the minimum criteria demanded 
by the test; i.e., received a rating of "accepted" (completely satisfactory 
performance), or "acceptable" (allowing for slight deficiency). Since there 
are two possible reversals for every actual rotation of the trapezoid, the 
maximum number of reversals which could be seen in a three-minute viewing 
period at 21 rpm was 126. А one-hour screening session which simulated actual 
experimental conditions (with the absence of suggestion) served to isolate 
as subjects those individuals who perceived 60 per cent: i.e., 76 reversals, or 
less, of the maximum number of reversals for three minutes of viewing. "These 
"low-perceivers" were chosen as subjects, since they would not already have 
perceived the maxinium prior to suggestion, but could progress towards the 
maximum after suggestion. . 

The procedure was arranged so that each subject was tested separately for 
11 consecutive sessions which were spaced at 24-hour interwils and at the 


^safhe time each day. An individual session consisted of a dark-adaptation 


period of iü-minutes and 10 test-trials, each of which was three minutes in 
length with a one-minute rest period between each trial. The subject was to 
record each perceived reversal on an automatic handcoufiter. The total length 
of each Session was approximately one hour. The first session was the screen- 
ing session and also served as the preliminary praetice session for each of the 
10 subjects finally selected. During this sesion subjects were given a short 
instruction on the apparatus used, a description of the reversal phenomenon, 
and instruction into the nature of their task. Within the experiment proper, 


the first five sessions constituted the nonsuggestion period and the last five 
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sessions the suggestion period. On the day each was to start his sixth experi- 
mental session, the suggestion was given to him individually that he should 
be perceiving more reversals for his age than he was presently seeing. To 
reinforce this suggestion the subject’s attention was directed to a fake graph 
contained within a dummy research report which clearly showed an increase 
in perception as function of age. 


C. RESULTS AND Discussion 


The number of reversals yielded by the 10 three-minute testing periods per 
day were averaged, and mean and SD values obtained for each of the five 
nonsuggestion and five suggestion sessions for each subject. These data are 
presented in Table 1. It was hypothesized that suggestion would increase the 
perception of the illusion, It can be seen from Table 1 that nine of the 10 
subjects exhibited the expected rise in mean number of perceived reversals 
following the administration of suggestion. Subject 10 exhibited a general 
decrease in his mean score after suggestion was introduced. 

In order to study the over-all effects of suggestion upon perception of 
reversals, the analysis of variance technique was applied to the data. It 
should be pointed out that the analyses of variance and Tukey tests for the 
location of the significant differences were computed only on the data of 
Subjects 1 to 8. The data of two subjects (Ss 9 and 10) were not included 
because both subjects were tested together, while all others were tested 
individually.? 

The first of these analyses employed subjects and nonsuggestion and sug- 
gestion conditions as main sources of variation. The F ratio for the main 
effect of nonsuggestion and suggestion was found to be Significant at the .01 
level. From this it may be concluded that verbal suggestion designed to in- 
As perception of the illusion effected a positive influence and significantly 
raised the mean number of reversals perceived during the suggestion period. 
These findings are in agreement with Berrick (6), Cantril (8), Kelly (20), 
Schonbar (32), and Sherif (33), all of whom found that perceptual illusions 
could be modified through. the use of suggestion. 

Two other analyses of variance were computed in order to ascertain the 
Presence of a general practice effect. The first of these analyses was com- 
puted with the mean reversal rates of the five nonsuggestion sessions and the 
subjects serving as main effects. The resulting F ratio did not attain sig- 


2 Subjects 9 and 10 wer 
however, since this may h 
tistical analyses. 


e tested together in order to complete all the sessions; 
ave influenced their data it was not included in the sta- 


ТАВГЕ 1 
Tue MEAN REVERSAL RATES AND STANDARD DEVIATIONS PER 3 MINUTES For 10 SUBJECTS 
: FOR THE NONSUGGESTION AND THE SUGGESTION SESSIONS 


„ Nonsuggestion sessions 


„2 3 5 
Subjects M SD ME р M SD M SD M sD 
1 81.2 9.64 » 87.9 10.86 83.6 744 75.9 11.14 81.3 11.53 
2 517 7.07 528 13.53 59.6 737 66.6 9.59 60.55 1114 
8: 39,1 6.33 45.5 8.87 39.2 12.51 32.0 18.41 45.9 7.81 
4 33.2 10.39 42.2 4.44 417 4.78 46.1 6.12 49.0 8.69 
5 34.2 237109 31.1 16.41 53.0 23.52 32.4 18.03 41.4 2411 
6 8.7 741 3.6 3.63 14 427 5.3 3.53 46, 7.68 
7 34.6 8.22 - 42.2 7.67 42.0 10.79 51.5 7.08 48.1 3.19 
8 592 1772 79.2 7.55 613 2326 422 1425 447 1269 
9 1.8 742 1.5 8.85 0.0 0.00 0.0 0.00 0.0 0.00 
10 23.6 187r 28.9 15.64 24.8 7.89 33.1 19.85 20.2 11.87 

Suggestion sessions 

6 7 8 10 
1 1224 * 1.00 120.9 424 123.9 2.24 118.1 735 120.0 244 
2 98.3 5.29 97.8 735 994 616 111.8 6.00 99.7 $75 
3 100.6 > 27.15 1184 9.21 112.5 5.97 119.1 3.96 121.5 375 
4 100.3 10:75 111.9 4.97 116.0 4.62 118.0 4.37 115.9 256 
5 858 10.54 929 19.18 1054 5.18 1052 10.68 104.8 942 
6 143 1096. 153 5.52 154 2.63 14.8 2.31 15.3 245 
Uu 113.2 15.49 116.7 442 118.6 470 113.9 5.31 120.1 3.16 
Li 612 12.00 P 96.4 14.04 96.6 1140 90.0 13.19 122.5 3.10 
9 45.5 — 1196 32.5 939 427 173% 418 1407 4239 1625 
10 122 8.43 224 3.23 184 7.71 35.1 7.68 90 721 
ME БИРИНЕ. ына) 0 000-0 E ж л. то ш. реси eo Lac DN Loa BEC ЧЫ кк 1 1... 


43NOddVO NSATHIVM LHWVONVIN 


$12 


216 JOURNAL OF PSYCHOLOGY 


nificance and indicated that there was no increase in perceived reversals among 
nonsuggestion sessions. That is, that continued exposure to the stimulus 
situation did not, in and of itself, result in an increase in the perception of 
the illusion. "This finding is in agreement with Murray (29) who found 
learning to be completed during the first hour of viewing. The second analysis 
of variance was performed upon the suggestion session means, with subjects 
and sessions as main effects. "The sessions constituting the suggestion period 
were found to be significantly different from each other at the .05 level. 
The Tukey procedure was applied to this data and it was found that sig- 
nificantly more reversals were perceived by the subjects as a group during 
Sessions 8, 9, and 10 than there were in Session 6 of the suggestion series. 
"The implications here are that the effects of an initial suggestion given once 
to each subject (at the start of his sixth session) continued to increase 
throughout succeeding sessions without the presence of reinforcement from 
the experimenter. 

In order to ascertain the overall effect of suggestion upon the variability 
of the subjects in the perception of the illusion, the analysis of variance tech- 
nique was applied to the standard deviation values of each subject, taken over 
all sessions of nonsuggestion and suggestion. The main sources of variation in 
the first analysis were subjects and nonsuggestion and suggestion. It was 
found that there was a significant difference between the nonsuggestion and 
Suggestion sessions in terms of their standard deviations. On this basis it 
was concluded that the verbal suggestion utilized in the present study acted 
to decrease significantly the variability of the subjects. This decrease in varia- 
bility may be explained on the basis that verbal suggestion provided the subject 
with a frame of reference in an objectively ambiguous situation. 

Two separate analyses of variance were computed in order to investigate 
whether continued observation had any effect upon variability. The nonsug- 
gestion and suggestion $D's did not yield significant F ratios and, therefore, 
no practice effect was found to occur.for either of these periods. 2297 
1 Generally, the results of this research indicate that verbal suggestion de- 
signed to increase the perception of the Ames Illusion resulted in significantly 
increasing the mean reversal rate and decreasing the variability of the subjects. 
In terms of the SD values for both the nonsuggestion and suggestion sessions, 
no practice effect was found. Neither was there a practice effect evident in 
the M reversal rate values for the nonsuggestion period. (It seems reasonable 
to infer that had suggestion not been administered to the subjects in Sessions 
6 to 10 they would have continued perceiving the illusion at the same reversal 
rate as in Sessions 1 to 5. The basis for this inference lies in the fact that 


there was no significant difference between any of the nonsuggestion sessions 
in the M number of illusions perceived by the eight subjects.) However, 
within the suggestion trials there was a significant increase in mean values, 
with the last suggestion session being significantly larger than the first sug- 
gestion session ; this was interpreted as indicating the continual influence of an 
initial suggestion. In conclusion, therefore, the results substantiate the view 
posited by Sherif (33) that suggestion apparently operates as a modifying 
power in an ambiguous stimulus situation by creating an objective, external 
frame of reference on which the subject can base his judgments. In view of 
the results of this experiment, it appears warranted to conclude that, with- 
in tht limits imposed by the research design, verbal suggestion administered 
individually will cause an alteration in the reversal rate of the Ames Illusion, 


e D. Summary AND CONCLUSION 

In order to determine the influence of verbal suggestion in effecting a 
significant increase in the perception of the Ames Trapezoid Illusion, the 
present investigation was undertaken. Five males and five females served as 
subjects, each being tested separately for 10 consecutive experimental sessions ; 
the first five sessions constituted the nonsuggestion period, and the last five 
sessions the suggestion period. 

The results discussed in the report may be summarized as follows: - 

1. Individual’ verbal suggestion significantly increased the perception of 
the Ames Illusion at the .01 level for the eight subjects whose data was 
treated statistically. 3 

2. For this group of subjects there was no practice effect evident. А 

3. There appeatéd to be a tendency for the effectiveness of suggestion to 


increase over the five suggestion sessions. | Mo : & 
4. There was a significant decrease in variability following the intro- 


duction of suggestion. ` $ 
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A. PROBLEM 


Studies conducted in the last several decades have demonstrated that, when 
asked to match geometric shapes that are comparable in color or form, children 
between the ages of three and six years use color more often than do older 
children. The present report is part of a program of research designed to in- 
vestigate the variables that influence color matching in children’s coldr-form 
perception (3, 4, 5). 

Several investigators have suggested that form matching is related to 
higher intelligence. As early as 1913, Katz (12) attributed superior intel- 
lectual development to the few form-dominant subjects among the children 
in his study. Tobie (17) also expressed the view that form matching increases 
with the development of intelligence. Engel (7) divided his school children 
into groups of good, moderate, and poor "intelligence" and found the highest 
percentage of form responses in the first group. The highest percentage of 
color responses was, obtained from the "poor" group. Lindberg (13) found 
that giving initial'color responses on his Ring abstraction test was associated 
with poor school achievement in children. However, he found no relation- 
ship between color-form sorting and school achievement. Both Brian* and 
Goodenough (1) and Colby and Robertson (2) suggested that form match- 
ing was associated with high mental-test scores, but neithef study provided 
any data in support of this contention. k EIS 

T. " 11) has presented data that suggest that color matching is 
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related to high intelligence. However, her statistics were only descriptive and 
the intellectual groupings of her subjects were inferred from school back- 
ground, While there has been much discussion of the relationship between 
color-form perception and intelligence, there is a dearth of data in terms of 
measured intelligence. The present report attempts to explore the hypothesized 
relationship between form matching and intelligence. 

This research also explores the relationship between color-form matching 
and color-form discriminative ability of children. Gaines (9, 10) has presented 
data that indicate that a stylistic component is involved in color-form percep- 
tion. She found that color responders discriminated color better than form, 
while form responders discriminated form better than color. 


Our previous work (3, 4) has proceeded from the assumption that the 
attentional process involved in color matching in young children is analogous 
to Piaget's (14) process of centration: ie. the child's attention is centered 
upon the dominant color characteristic of the stimulus configuration. As the 
child's perception becomes decentered, he attends more readily to form. Since 
decentered perception is assumed to be a more highly developed genetic 
process than centered perception, it would be expected that children who 
typically decenter their perception will demonstrate greater discriminative 
ability in all areas of perception than children who typically center their per- 
ception. Consequently, it would be expected that form responders will dis- 
criminate both-color and form more accurately than will color responders. 
It should also be noted that this approach leads to a prediction of no relation- 
ship between intelligence and color-form matching because Piaget does not 
view centration effects as being related to intelligence (8). 


з B. Srupy I 
R 1. Method 


a. Subjects. The subjects (Ss) came front three nursery schools in the 
St. Louis area. There were 48 children, 24 boys and 24 girls, rafiging in age 
from 45 to 65 months with.a mean age of 56.94 months. 

b. Materials. The color-form test consisted of 18 stimulus plates on which 
a color match or a form match could be made. Each standard figure was 
located at the top of an 11° 8-1/2 inch sheet of white paper. Two com- 
parison figures were placed, one at the right and one at the left, below the 
standard, One of the comparison figures matched the standard in color but 
not in form, while the other matched it in form but not in color. 

"Three basic standard figures and three colors—red, blue, and green—were 
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used. The figures were asymmetric forms with five to seven sides, The com- 
parison figure of the same color as the standard retained the same general 
configuration but was readily discriminable from the standard in shape. An 
example of these figures has been given elsewhere (4). The three basic 
figure plates were presented six times in the different colors. The score used 
was the total number of color responses out of a possible 18, The reliability 
of this color-form test is high. Test-retest data, obtained over an interval 
of three to four weeks, from 40 nursery school children and 40 second graders 
yielded correlations of .91 and .93 respectively. 

The Peabody Picture Vocabulary Test, Form A (6) was used as a mea- 
sure of intelligence. The color-discrimination test consisted of 20 3 x 5 inch 
cards with four Munsell color chips pasted on each. One of the four color 
chips on each card differed from the other three in degree of saturation. 
These differences in degree of saturation became progressively more difficult - 
to discriminate as the test proceeded. "The highest possible score was 20 correct 
choices. "Three additional simple practice cards were included but not scored. 

'The form-discrimination test was similar to the color-discrimination test 
in format. Four figures were drawn on a 5 X 8 inch card. One varied from 
the other three in terms of internal angle size. Four basic figure designs 
were used. Each, was presented six times. Differences between the one “differ- 
ent” and three identical figures on each card were progressively more difficult 
to discriminate. The highest possible score was 24 correct choices. In addi- 
tion, three simple pretrial practice cards were used. 

c. Procedure. The color-form test was administered to 133 preschoolers. 
As each plate was, presented, the examiner said: “Which one of these looks 
most like this one?" As she said "this one,” she pointed to the standard at 
the top of the page. Children who clearly did not understand the task or who 
showed side preferences,.defined as six ог more consecutive respónses to the 
same side, were excluded. As а sesult, 21 Ss were excluded by these criteria, 
leaving a total of 112. x к 

Е ii résponders and color responders were designated as those Ss in the 
lower third and upper third respectively of the store distribution. That is, 
form responders were designated as those with scores Gf zero to 5 and color 
responders as those with scores of 13 to 18. This procédure yielded 24 Ss, 
12 boys and 12 girls, in each of the groups. Statistical analysis revealed no 
differences in age between the groups. : Ў 

The E test was administered in a second session and the two 
discrimination tests in a third session with each child. In presenting each item 
of the two discrimination tests, the examiner asked: “Which one of these is 


not like the others?” 
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2. Results 


The score distributions were either markedly skewed or bimodal; conse- 
quently, nonparametric statistics were used for analysis, The results are 
presented in Table 1. 


TABLE 1 
INTELLIGENCE, COLOR, AND FORM DISCRIMINATION SCORES FOR THE Two Groups 
Form responders Color responders 
N= 24 М=24 
Measure Range Median Range Median U 
Intelligence 92-127 113.0 53-129 112.5 280.5 
Color discrimination 0-17 14.5 6-16 13.0 233.5 
Form discrimination 1-17 n5 0-12 7.5 231.0 


The Mann-Whitney U test (16) was used to assess differences between 
the groups. None of the differences was significant. Sex differences were also 
assessed and found to be not significant. 


C. Srupy II 
1. Rationale and Method s 


Since some of our previous work has suggested that preschool Ss give less 
reliable responses to the measures employed in these studies, the study was 
replicated with an older group of children. In addition, the color-form test 
was revised to provide greater latitude of response. 


The color-form test included simple geometric forms—square, circle, tri- 
angle—as well as some of the asymmetric figures used in the first study. An 
additional color, yellow, was added to the series. This revised test consisted 
of 20 plates. The other tests were the same „as in the previous study. з 

The color-form test was administered to 227 kindergarten childrer; from 
two public schools. Forty Ss were excluded for giving side pteférences. A 
color responder was designated as a child who gave 16 or more color re- 
sponses, while a form” responder was designated as a child who gave 16 or 
more form response’. This procedure yielded many more form responders 
than color responders. "Thé form responders were randomly sampled with 
the restriction that their age tange approximate that of the color responders. 

As a consequence, two groups of 24 Ss, 12 boys and 12 girls each, were 
obtained. The 48 Ss ranged in age from 62 to 81 months with a mean age of 
67 months. The mean age of each group was the same as that for all Ss. 
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2. Results 


Two of, the score distributions again departed from normality. Conse- 
quently, the statistical analyses used in the first study were again applied. 
The results are given in Table 2. 

TABLE 2 


INTELLIGENCE, COLOR, AND ForM DISCRIMINATION SCORES FOR THE 
Two KINDERGARTEN GROUPS 


Form responders Color responders 
N-—24 М = 24 
Меазиге Range Median Range Median U 

Intelligence 74-145 114.5 78-132 109.0 200.5* 
Color discrimination 8-18 14.0 8-15 13.0 178.5** 
Form discrimination 0-20 11.5 0-22 11.0 249.0 

в p =.07. 

S. 9-05 « 


"There was a tendency for the form responders to have higher [Qs than the 
color responders, although the difference does not reach the .05 level of 
significance. The form responders were able to discriminate color significantly 
better than the color responders. The difference in form discrimination was 
not significant. No significant sex differences were found. 


Ў D. Srupy Ш 
Another study conducted in our laboratories adds some additional data 
on the relationship between color-form matching and intelligence. One of 
the groups of Ss inethis study was composed of 40 third-grade children, 20 
boys and 20 girls, Who ranged in age from 104 to 117 months with a mean 


age of 108 months. | js 
'The 8s were given the 18-plate color-form test used in the first study. 


All of the Ss had been given the Stanford-Binet Intelligenge Test (Form 
LM), at school. A Spearman rank-difference correlation was calculated 
between the-number of color responses and IQ for the 40 Ss. A rho of 
— .304. (p = .07) was obtained. There is a marked tendency for form match- 
ing to be associated with higher intelligence, although «the relationship again 


falls shórt of significance at the .05 level. 4 
Е. Discussion $ id 
In two of the three age groups studied, a relationship between form 
matching and higher intelligence was suggested. However, it would seem 
Gospodinoff who collected the data and made 


2 The authors are indebted to Eva 
the results available. 
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that, in the present context, the question of practical significance would have 
to be raised. à 

Many of the early writers attributed form matching, especially in younger 
children, to the assumed higher intelligence of such children.; When the 
present data are viewed in terms of the extreme color-form response groups 
selected for study, it must be concluded that intelligence plays no marked 
role in color-form matching behavior. 

It would appear that the same conclusion must be made with regard to the 
hypotheses concerning color and form discrimination. However, these data 
raise some interesting questions. In studies I and II, the form-discrimination 
scores were in the predicted direction but not significantly different. The color- 
discrimination scores were also in the predicted direction and the difference 
was significant in the second study. "These results are directly opposite to 
those predicted and obtained by Gaines (9, 10) in her color-form work 
with older children. 

In previous work (3, 4), it has been suggested that a dual basis exists 
for color-matching behavior. A color match may result from an attentional 
centration effect or from a learned preference for color. It has been sug- 
gested that the color matching of younger children is primarily of the first 
type, while that of older children is, for the most part, preferential. The 
lack of any difference in intelligence in the preschool groups of Study I 
would tend to support this idea since centration effects and intelligence 
should be uncorrelated (8, 15). However, it is possible that color matching 
аз a preference response may be associated with lower intelligence. In that 
case, the conclusions made above would have to be tempered somewhat. 

This series of studies (3, 4, 5) has tended to use somewhat complex 
stimuli which might emphasize the centration effect in younger children. 
Gaines (910) and others have used less complex, гапа possibly more mean- 
ingful, stimuli with which color matching might be almost entirely, a 
preference response. These differertces in stimuli might explain the different 
results which have'been obtained with children of the same age. Further 
research is needed to clarity these issues, 


2 


~- F. Summary 


The research in this report was concerned with the relationship between 
three variables—intelligence, cólor discrimination, and form discrimination 
—and color-form matching behavior in children. While early writers pre- 
dicted an inverse relationship between color matching and intelligence, the 
present approach led to a prediction of no relationship. It was further 


predicted that form responders would discriminate both color and form more 
accurately phan color responders. 


A group of 24 preschool color responders and a group of 24 preschool 
form responders were selected with a color-form matching test. Measures of 
intelligence, color-discrimination, and form-discriminative ability were ob- 
tained. No significant differences were found between the two groups on 
the dependent variables. The study was replicated with two groups of 24 
color responders and form responders of kindergarten age. Form responders 
had higher JQs and form-discrimination scores than did color responders, 
but the differences fell short of significance. Form responders discriminated 
color with significantly greater accuracy than color responders. Intelligence 
and color-form response were also assessed in a group of 40 third ‘graders. 
Again, IQ was related to form matching, but the relationship fell short of 
statistical significance. С 

A dual basis for color matching was postulated. Color response сап Бе 
considered as a centration effect or as a learned preference. The differences 
in the obtained results, as well as those in other studies, were discussed in 
relation to these two processes. 
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А. INTRODUCTION 


A problem of considerable significance in the study of personality is the 
assessment of changes that apparently occur as а function of major life events 
(e.g., beginning school, getting married, undertaking psychotherapy, etc.). 
The professional training of psychiatrists constitutes one specific instance of 
such events whose influence has been observed and reported in qualitative 
terms (7). In the following summary statement, Holt describes the person- 
ality changes in a group of psychiatric residents that became apparent to 


him during the c&urse of their training: 
* 


I have tried to show how psychiatric training itself contributes to matu- 
rity through the deepening of interests, the development of self-insight, 
the development of sound relationships with people, and the stabilizing 
of ego identity. At the same time, the training process induces apparently 
regressive changes, seen in morale problems and the loss of the initial 
enthusiastic glow (7, p. 214). 


Although qualitative observations such as these are interesting and valuable 
insofar as they go, a nuniber of important questions about the nature of per- 
sonality, change can not be answered adequately by this method. One problem 
is the identification of relatively independent dimensions on which change 
occurs, Many changes might be too subtle for detection by unaided human 
observation, Furthermore, some dimensions on which changes are detected 
might Ье so highly correlated that they could be combined without loss of 


L3 


* Received in the Editorial Office, Provincetówn, Massachusetts, on March 2, 
1966, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
tight by The Journal Press, ÉM 

1 Also affiliated with the University of Washington School of Medicine. 

2 This research was accomplished while the second author was at the Veterans 
Administration Hospital, Seattle. 


229 


230 JOURNAL OF PSYCHOLOGY E 


information. A second problem involves precise measurement of the degree 
to which change occurs. No doubt some changes are greater thag others. A 
third major problem is the determination of rate of change. The traditional 
strategy of making observations before and after some event is obviously in- 
adequate for plotting change as a function of time. To plot this function, 
a series of observations systematically spaced over time are required. 

One purpose of the present research was to provide a systematic and quan- 
titative analysis of some personality changes that occur in psychiatric resi- 
dents during the course of their training. It was specifically designed so that 
significant dimensions of change could be identified, amount of change mea- 
sured, and rate of change plotted. Because no previous quantitative re. «irch 
on personality changes in psychiatric residents has been reported, the present 
effort was intended to be exploratory. It was judged appropriate to begin the 
search for significant dimensions of change within the general area of inter- 
personal variables. Since psychiatric training primarily involves interpersonal 
relations among resident, patient, and supervisor, it scems reasonable to expect 
that at least some of the residents! perceptions with regard to interpersonal 
behavior would undergo change. 

Measurement of interpersonal variables was accomplished by administering 
Kogan and Fordyce's (9) revision of the Interpersonal Check List (11) on 
five occasions during training. However, scores on the predetermined eight 
scales of this instrument were not used because previous research (10) indi- 
cated that they tended to be insensitive to change. Instead, the 64 items of 
the Revised Interpersonal Check List (R-ICL) were treated as a reservoir 
within which significant dimensions of change would be sought. As with other 
techniques for the assessment of interpersonal behavior (3), the R-ICL has 
а circumplex structure around two orthogonal axes of dominance-submissive- 
ness and lóve-hate. "Thus, the items were not completely heterogeneous, but 
possessed a definite order from the outset. = zt 

At a recent conference (6) on problems in measuring change, Hofst (8) 
proposed a factor-analytic solution to the problem of assessing changes in- 
herent in repeated (and miultiple) measures over time. Since this method was 
particularly suited to the analysis of performance on the 64 separate items 
of the R-ICL, individual item responses were factor analyzed accordingly. 
This experiment represents an initial attempt to analyze data by Horst's 
method, and its second major purpose was to apply the procedures resulting 
from his theoretical work to empirical data in an effort to examine their use- 
fulness in delineating significant dimensions of personality change. 
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B. METHOD 

) l. Subjects 
The initial pool of Ss was 19 psychiatric residents with the Department of 
iatry, University of Washington School of Medicine. These 19 residents 
began training either in 1959 or 1960. However, because the research entailed 
repeated psychological testing during the three-year period of the residency, 
0 of the original 19 Ss were lost—one due to separation from the training 
Program and one because of failure to complete all the tests. Thus, the sample 


Al! of the remaining 17 Ss were male and ranged in age from 25 to 50 
s with a median of 31 years at the beginning of training. Seven of the 
idents had previous experience as general practitioners for a range of five 


Completing internship. In general, the applicants admitted to the program 
үеге above average academically, exhibited some psychological orientation, 
were free of obvious disabling psychopathology. 


2. Test Materials 


All testing was accomplished with the 64 items of the R-ICL (9). The 
р se of the fevision was to balance each of the eight scales for social 
irability (SD)* (2). This was done by selecting eight items for cach scale 
vith the following characteristics: (a) four items had socially desirable scale 
alues and four had socially undesirable scale values, (Ф) the mean SD scale 


„3. Experimental Design 
A ‘treatments by treatments by subjects design (12, p. 237 ff.) was used 
in which every treatment was administered to all Ss in the same order. The 
atments were five occasions on which the R-ICL was administered and 
tight instructional sets. Testing was carried out as follows during the course 
of the three-year residency: zero months, six months, 12 months, 2+ months, 
and 36 months. On every occasion that the R- GL was administered, each 
esident responded to all 64 items eight times in terms of the following 


on Edwards’ (2) scale, (b) Most people are, (c) I I am, (4) The ideal patient 
4s, (e) Most patients are, (f) As a therapist I am, (у) Most therapists are, 
and (л) Ideally, a therapist should be. 
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4. Training Program 


The training faculty consisted of a small number of full-time &aff (some 
of whom had psychoanalytic backgrounds) and a larger number oí part-time 
staff. The part-time faculty, who were also in private practice, served as 
psychotherapy supervisors and as consultants in a more general sense. "The 
program was psychoanalytically oriented with emphasis on the dynamic inter- 
relation of patient, illness, and background. The greatest stress was on the 
understanding of the patient as a means of helping him deal with his illness 
and environmental demands. 

5. Procedure : 

The senior author usually administered the R-ICL either individually 
or to small groups of residents. The general outline and objectives of the 
research project were explained to the residents on the first testing occasion, 
and instructions specific to their task were presented orally. When unavoid- 
able, they sometimes worked privately at times of their convenience on the 
later administrations. One instructional set was printed at the top of each 
answer sheet. 


6. Statistical Analyses 


As noted in the introduction, a decision was made to abándon the original 
scale structure of the test and to secure independent factors within the res- 
ervoir of 64 items. The following steps were followed in statistically analyzing 
the results: (а) total test performance was factor analyzed by item and 
rotated, (b) factor scores were computed, and (c) a separate analysis of 
variance on the factor scores was made for each factor. These three steps 
will be described more fully below. 

The raw data were first arranged in a matrix ‘according to cell Mi, of 
Horst's [ (8), Formula 39]. This matrix entailed 680 rows (five occasiohs X 
eight instructional sets on each occasion 17 Ss responding to each set on 
all occasions) and 64 colymns (one for each item). The 64 items were inter- 
correlated across the 680 rows. The resulting 64 X 64 correlation matrix 
with unity inserted in the cells of the major diagonal was factor analyzed 
by the Jacobi method. Then the factors were rotated by the orthogonal 
varimax method of Kaiser. These and subsequent analyses were performed 
with an IBM Model 7094 computer. | 

Factor scores (f) next were obtained through a procedure outlined by 
Harman [(5), Formula 16.12]. A factor score was thus obtained for every 
combination of occasion, set, and S. The factor score matrix had the same 
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number of rows (680) as the raw data matrix, but fewer columns because 
items had $een combined into independent factors. Hence, the operations were 
essentially that of data reduction: i.e., individual item responses (true/false 
scored опе'ог zero) were reduced in number and transformed to factor scores, 
but none of the two dimensions (occasions, sets) or individual $s under which 
the measures were taken originally were “lost” or changed. 

The final step in the statistical analyses was to examine differences in 
factor scores (for each factor separately) as a function of occasion and in- 
structional set. Analysis of variance was performed by first obtaining a com- 
plete factorial breakdown of the data and then recombining for appropriate 
error terms and nested equivalents in a manner outlined by Gocka (4). 


C. RESULTS 


The factor analysis yielded 18 orthogonal factors which accounted for 
61.1 per cent of the total variance. Seventeen factors were selected which met 
the arbitrary criterion of roots larger than one. An additional factor was 
selected because its root was only slightly below one and because such a pro- 
cedure is consistent with Thurstone’s recommendation of rotating one more 
factor than that given by some criterion stop. Furthermore, the inclusion of 
factors beyond XVIII substantially altered the loading pattern of Factor 
XVIII upon rotation. The rotated factor matrix and 64 R-ICL items have 
been deposited at the American Documentation Institute. Only items with 
loadings of .40 or greater (except in two instances to improve factor descrip- 
tion) and the percentage of total variance accounted for by a factor are pre- 
sented on page 234, 

Rotated factor loadings were then used to compute factor scores. Next, 
the factor scores were submitted to an analysis of variance for gach of the 
18 factors separately in “order to determine whether the instructional sets 
Produced significant differences (main effect of set), whether scores changed 
significantly during the five administrations over the three-year residency 
(main effect of occasion), and whether the occasion, and set dimensions inter- 
acted. Thus, a total of 54 tests of significance were made for the 18 factors. 
The F ratios obtained from these tests are reported in {Table 1. In brief, 
the main effect of instructional set was significant,at the .01 level or beyond 
for 12 factors, the main effect of occasion was significant at.the .01 level or 
beyond for three factors, but none of the set by occasion interactions reached 


3 Order Document No. 8794 from ADI Auxiliary Publications Project, Photo- 
duplication Service, Library of Congress, Washington 25, D. C, remitting in advance 
1.25 for microfilm or $1.25 for photocopies. Make checks payable to: Chief, 
Photoduplication Service, Library of Congress. 
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Factor 1: 8.61 per cent 


Self-confident 55 
Independent 53 
Respected by others 43 
Often unfriendly —45 
Irritable —64 
Shy —64 
Frequently disappointed —.65 
Resentful —.66 
Lacks self-confidence —.70 
Tender and easily hurt —.72 
Factor ЇЇ: 3.84 per cent 
„ Likes everybody 71 
Fohd pf everyone .68 
Forgives anything .64 
Friendly all the time 53 
Factor ПІ: 3.42 per cent 
Dominating 67 
Acts important .65 
Boastful .54 
Proud and self-satisfied 49 
Expects everyone to admire him .42 
Manages others 40 
Factor IV : 4.55 per cent 
Admires and imitates others 72 
Often helped by others .66 


Eager to get along with others .55 
Very anxious to be approved of .52 
Very respectful of authority 
Factor V : 3:80 per cent 
Oversympathetic . 78 
Overprotective of otliers 
Too lenient with others 
Spoils people with kindness 53 
Factor Vk: 2.30 per cente 
Resents being bossed 
Factor VII: 2.99 per cent 
Hard to impress .63 
Shrewd and calculating 61 


PSYCHOLOGY  * 


Factor VIII: 2.15 per cent 
Modest ê 
Appreciative 

Factor 1X: 5.32 pef cent 
Gives freely of self 
Good leader 
Forceful 
Kind and reassuring 

Factor X: 2.17 per cent 
Sarcastic 
Able to criticize self 
Appreciative 

Factor X1: 3.06 per cen: 
Spincless 
Will confide in anyone 
Clinging vine 

Factor XII: 4.75 per cent 
Can be strict if necessary 
Can be frank and honest 
Hard-boiled when netessary 
Respected by others” 

Factor XIII: 3.00 per cent 
Often admired 
Likes to compete with others 
Respected by othérs 

Factor XIV : 1.99 per cent 
Cold and unfeeling 
Spoils people with kindness 


179 
38 


67 


60 


58 
51 
46 


48 


Factor ХУ: 2.04 per cent E 
.80 


Can complain if necessary 

Factor XVI: 2.52 per cent 
Obeys too willingly 

Factor XVII: 2.37 per cent 
Able to doubt others 
Can be obedient 

Factor XVIII : 2.22 per cent 
Self-seeking 
Proud and self-satisfied 
Outspoken 


70 


68 
67 


62 
52 
49 


‹ 
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significance at the .05 level. Only three main effects were significant at the 
05 level $nd will not be considered. In all, 15 of 54 F ratios reached sig- 
nificance at the .01 level or beyond. (See Table 1.) 


TABLE 1 
F Ratios FOR ANALYSES OF VARIANCE OF FACTOR ScoRES* 


Source 
Factor Instruction (I) Occasion (0) Ixo 
I 1.31 
II 2.37 
III 
IV 1.31 
V 1.13 
VI 6.99** 
VII 1.75 
VIII 291* 
IX 7.51*** и 
X 1.31 
XI 
XII 8.85*e* 
XIII 340** 1.49 
XIV 3.599% 1.62 1.18 
XV 1.78 1.34 
XVI 4,71*** 146 
XVII 1.31 
XVIII hd 2.27* 4.11% 
* »« 05, 
oF OL 
“e 5 < .001. 


а Fs less than unity are not tabulated. 


Mean factor.scóres for the instructional sets are reported in Figure 1, 
Results are reported for only the 12 factors with which differences significant 
at the .01 level were found. Because there were no significant set by occasion 
interactions, each mean was computed from the factor scores of 17 Ss on 
five occasions (a total of 85 scores): i.e., the main effect of instructional set 
is reported in, Figure 1. ° 

Mean factor scores for each occasion are presented in Figure 2. Again 
Tesults are reported for only factors with which differences significant at the 
:01 level.were found. Means were computed from factor scores of 17 Ss with 
eight instructional sets (a total of 136 scores) : i.e.gthe main effect of occasion 
is reported in Figure 2. . 

The items, with their factor loadings, аа above define the factors, 
of course. However, to simplify discussion of these factors, judgments 
were obtained from a sample of eight psychologists about the traits repre- 
sented by each factor that yielded either a significant set or occasion main 
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FIGURE 1 
MEAN FACTOR SCORES AS A FUNCTION OF INSTRUCTIONAL SET 


effect. The writers then collated these judgments and agreed on the following 
factor names: Factor I: Self-Reliance, Factor II: Over-Friendliness, Factor 
III: Dependence, Factor V: Indulgence, Factor VI: Resentment of Super- 
vision, Factor VII: Tough-Mindedness, Factor IX: Benevolent Leadership, 
Factor X: Sarcasm, Factor XII: Appropriate Firrhness, Factor XIII: Ad- 
mirable Competitiveness, Factor XIV: Réjection, Factor XVI: Excessive 
Obedience, and Factor XVIII: Self-Aggrandizement. In sybsequént dis- 
cussion, the factors will be referred to by these names. 
7 
* D. Discussion & 

The absence of an interaction between occasion and instructional set for 
any of the 18 factors indicates, of course, that the relationship between various 
sets was stable over time: i.e, when a factor did change over time, all sets 
changed by equivalent amounts. In another experiment of similar design (1), 
significant interactions between occasions and sets were not observed either. 
With respect to Factors VI, IX, and XVIII (Figure 2), training apparently 


WILLIAM S. KOGAN, ET AL. 237 


FACTOR VI E of mk 
FACTOR IX о-——© 
FACTOR XVIII à 


MEAN FACTOR SCORE 


—.30 
0.0 0.5 10 2.0 3.0 


YEAR OF RESIDENCY 


oy FIGURE 2 
MEAN FACTOR SCORES AS A FUNCTION OF YEARS FROM THE 
BEGINNING OF THE PSYCHIATRIC RESIDENCY Ы 
ә 


had ‚а pervasive influence on the residents’ perceptions of interpersonal be- 
havior instead of selectively modifying specific role conceptions such as “I am” 
or “Patients are.” For example, the residents seemed to perceive less resent- 
ment of supervision (Factor VI) not only in themselves but also in patients, 
most people, the ideal therapist, etc. Furthermore, the ‘highly significant set 
difference (Figure 1) indicates that this pervasive change is not due to a 
failure to discriminate between the sets. Ф 

The major part of the changes reported ins Figure 2 occurred between the 
end of the first six months and the beginning of the third year. For the 
factors actually undergoing significant change, the first six months are a 
period of relative stability preceding the changes that ensue. This finding 
is consistent with our impression of residents during the early months of their 
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training. It is a time of rapid assimilation of new concepts and attitudes (7), 
in which unfamiliar demands are made of them, and of self-apprgisal. Once 
this initial period is weathered, they becóme more relaxed and confident in 
their new roles, and apparently are then prepared to accept modifications in 
some of the previously held conceptions of interpersonal behavior. The changes 
observed following the first six months can reasonably be considered to be 
a function of the residency experience (i.e., learning), although it was not 
possible simultaneously to study appropriate control groups so that other 
possible sources of change could be ruled out. It is interesting to note that 
the forms of the change functions (after six months), like typical анды 
curves, appear to be exponential. 

More specifically, the residents’ views of themselves and other persons, as 
represented by the various instructional sets, change in the direction of less 
resentment of supervision, less self-sacrificing and supporting of others, and 
more ‘self-aggrandizing over the course of the residency. The former change 
(Factor VI) probably reflects an increased sense of security and confidence in 
their new role. The decreases in supportive and self-sacrificing leadership 
revealed in Factor IX can be understood in light of their experiences as thera- 
pists and the orientation of the training program. The initial view of a 
physician leading the psychiatric patient back to health with direction and 
support is not sustained by dramatic results and by the attitudes of super- 
visors. Instead, the residents learn from these sources that such an approach 
tends to foster dependency and extended hospitalization. The burden and re- 
sponsibility for improvement is more and more shifted onto the patient, with 
the psychiatrist playing more of a helping than a leading «role. 

A few of the factors not showing significant change are noteworthy for 
that reason. One of these is self-reliance or confidence (Factor I). It might be 
reasonably expected that self-reliance would increase over training, as indeed 
other observations suggest it does, Whethér the R-ICL and/or methód, of 
analysis is insensitiye to such change even though it occurs, or whether the 
judgment of supervisors is largely biased by what they want to believe is inde- 
terminate from the present data. The problem at least illustrates the necessity 
for further work on the relation of the residents’ verbal reports, to other 
behaviors. К 

As noted їп fhe introductory comments, no comparable research on per- 
sonality changes in psychiatric residents has been reported. Holt's (7) qualita- 
tive observations on such changes differed in two important respects from those 
reported above: (a) intrapersonal variables were emphasized in contrast with 
interpersonal variables in the present study, and (5) broad concepts (such 
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as ego-identity) were used in contrast with the more specific concepts as de- 
fined by fastors in the recent research. Since the variables observed were essen- 
tially different, the results of the tivo studies are not comparable. 

Figure f presents data on how residents see themselves (I am), in general, 
and, more specifically, in their role as a therapist (As a therapist I am). In 
contrast with their views of what is desirable, they see themselves as lacking 
in self-reliance (I) and as being too indulgent (V) and too sarcastic (X). 
In comparison with themselves, patients are perceived as being much more 
lacking in self-reliance (1) and leadership (IX), and as being uncooperative 
(XIII), excessively obedient (XVI), and unable to assert themselves (XII). 
Thére are several dimensions on which the residents clearly distinguish be- 
tween the way they see themselves (I am) and their role as a therapist (As 
a therapist I am). As therapists they consider themselves to be somewhat 


more self-reliant (I) and indulgent (V), but much less sarcastic (X), cem- “ 


petitive (XVIII), and excessively obedient (XVI). In summary, residents 
report that they are lacking in some traits that constitute an ideal therapist, 
but, with the major exception of Factor V (Indulgence), they perform more 
like the ideal therapist in their role as a therapist than they do otherwise. 

Although the results did not reveal huge changes in interpersonal percep- 
tions during psychiatric training (only three of 18 main effects of occasion 
were significant at the .01 level or beyond), they were encouraging in relation 
to a previous analysis of scores on pre-established scales which did not yield 
significant differences. Most of the factors here obtained are found also in 
a similar analysis of data obtained with the same sample of 64 items but with 
different Ss (psychiatric patients instead of residents) and with a sample of 
instructional sets that differed considerably (1). Thus, the flexibility gained 
by factor analyzing item responses does not seem necessarily to demand the 
price of low generalizability. In view of these results, it is concluded that 
Horst's (8) factor analytic approach to the problem of assessing changes 
over tithe is sufficiently promising empirically to justify further application 
and evaluation. : 


€ 


E. SUMMARY 


The Revised Interpersonal Check List was administered to 17 psychiatric 
residents on five occasions (zero, five-tenths, опе, two, and three years from 
the beginning of the residency) with eight instructional sets (I am, Most 
people are, etc.). The results were first factor analyzed by item in accordance 
With a model developed by Horst (8), then factor scores were computed, and 
finally the effects of occasions and sets were evaluated by analysis of variance. 


' 


240 JOURNAL OF PSYCHOLOGY + 


Three of 18 main effects of occasion were significant (p < .01) and sug- 
gested that the residents’ perceptions of themselves and others chgnge in the 
direction of less resentment of supervision? less self-sacrificing and supporting 
of others, and more self-aggrandizing over the course of residency. Twelve 
of 18 main effects of instructional set were significant (р < .01) and sug- 
gested that the residents see themselves as lacking in self-reliance and being 
too indulgent in contrast with what they consider desirable. It was concluded 
that Horst’s new factor analytic approach to assessing change was promising, 
particularly in view of the failure of different analyses of these data to yield 
significant findings. 
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DISTRIBUTION OF ANAGRAM SOLUTION TIMES* ! 


O%Athalmology Department, New York University Medical Center 


Ira T. KAPLAN, THOMAS CanvELLas, AND BARBARA J. BREININ 


A. INTRODUCTION 


Previous studies by Mayzner and Tresselt (3) and Hunter (2) have sug- 
gested that the distribution of solution times for anagram problems has a 
characteristic shape. The cumulative distribution of solution times is a nega- 
tively accelerated increasing function of time: i.e. the longer solution times 
are increasingly rare. In other words, the longer $ goes without finding a 
solution, the more additional time he will probably take to find one. 

Mayzner and Tresselt proposed that the distribution of solution: times 
reflects the rate at which 5 generates attempts at solution. Thus, when ап 
anagram is first presented it suggests a variety of letter combinations and 
words, but as 8 continues to work he becomes progressively slower at think- 
ing of new potential solutions. In support of their hypothesis Mayzner and 
Tresselt cited the word-association experiments of Bousfield and Sedgewick 
(1), which showed that associations are produced rapidly at first but become 
progressively slower with the passage of time. 

If the distribution of anagram solution times has literally the same shape 
as the distribution of associative response times, then the same mathematical 
formula should describe both kinds of data. In the present study we measured 
the time that Ss required to solve various five-letter anagrams. Our purpose 
was first to find an equation that would describe our data, then to discever 
whether that equation would fit the anagram solution times feported by 
Mayzner and Tresselt and by Hunter, and whether it would also describe the 
production of verbal associates reported by: Bousfield and Sedgewick. 


В. METHOD n 
1. Subjects 


© 


The Ss were nine undergraduate males from an introductory psychology 
course and one female graduate student in psychology. 


* Received in the Editorial Office, Provincetown, Massachusetts, on March 2, 1966, 
and published immediately at 35 New Street, Worcester, Massachusetts. Copyright by 
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2. Stimulus Materials and Apparatus 


Each $ was presented with 40 five-letter anagrams. The апартӣтѕ, typed 
in capital letters on slides, were projected individually onto a screen by means 
of a Kodak Carousel projector. The anagrams were formed by randomly 
rearranging the letters in each of 40 common words, taken largely from the 
Rees and Israel (4) list of anagrams with single solutions. Solution times 
were measured by an electric timer, which was started by a photocell as soon 
as the anagram appeared on the screen, and was stopped when $ pressed a 
telegraph key on arriving at a solution. 


3. Procedure 


The Ss were told that each group of letters presented on the screen could 
be rearranged to form a common five-letter word. They were instructed to 
"begin solving each anagram as soon as it appeared, to press the key im- 
mediately upon finding a solution, and then to announce their solution to E. 
'The solution time was recorded, and the next anagram was presented. If no 
solution was found within 100 seconds, the trial was terminated by presen- 
tation of the next anagram. Every $ received the same set of 40 anagrams 
during the session, but the order of presentation was randomized for each 
S. АП 8s were tested individually. А 

С. RESULTS j 

The cumulative distribution of solution times for all 10 Ss to 40 anagrams 
is shown in Figure 1. The points are based on data from 389 trials. Eleven 
trials were lost because seven times § mistakenly pressed ‘the key when he did 
not have a solution, and four times the solution offered was different from 
that*found by the other Ss. 

The broken line in Figure 1 is an exponential curve that Bousfield and 
Sedgewick (1) “fitted to their data on wordeassociations. Its equation ізо 


. n= c (1— en), Bs Mel 
wherc л — the cumulative frequency of responses, c — an empirical constant 
that determines the limit approached by the curve, e — the base of the natural 
logarithms, т — an "empirical constant that determines the raté at which the 
limit is approached, and ż = time. 

The curve was fitted so that it passed through the 50- and 100-second 
points according to the method used by Bousfield and Sedgewick, which 
estimates c = 84.9 and m = .050. This method achieves a good fit for the 
asymptotic portion of the curve at the expense of a marked discrepancy for 
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CUMULATIVE DISTRIBUTION OF ANAGRAM SOLUTION ‘TIMES F 
The points represent pooled data from 10 Ss of the present experiment, The solid 
line is an hyperbọla with constants L = 90.7 and R = 7.5. The broken line is an ex- 
ponential curve wáth constants c = 84.9 and m = .05. 


the shorter solution times. The basic reason for this discrepancy, however, is 
that the data do not follow an exponential curve. A semilog plot of the data, 
according to the comventional method for reducing an exponential curve to a 
straight line, result$ in a curved line rather than a straight one. 

The solid line that does fit the data in Figure 1 is an hyperbola with the 


equation, ° 
ў Lt 
e ару s [2] 
eR tR 


where n == the cumulative frequency of responses, L = an empirical constant 
that determines the limit approached by the curve, R = an empirical censtant 
that determines the rate at which the limit is approached, and # = time. This 
equation was used by Thurstone (5) as а learning curve. Its constants L and 
R are estimated graphically by plotting #/m against 7, which reduces the hy- 
perbola to a straight line, as it did for the present data. The constant L = 90.7 
is the reciprocal of the slope, and the constant R = 7.5 is the absolute value 
of the X intercept of that straight line. When these values were substituted 


in Equation’ 2, they produced the hyperbola of Figure 1. 
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The hyperbola that describes the pooled data for all 10 Ss can be fitted to 
the data for each individual $, as well. Figure 2 shows solution times for 
one of the fastest Ss, one of the slowest, and one whose performance was 
intermediate between the two. SE had the highest asymptote (L = 100). His 
low R value of .6 signifies that the asymptote was approached rapidly. It 
follows from Equation 2 that the smaller the value of R, the more rapidly the 
limit L is approached. The slowest 8, JI, had the highest R (34.0) and the 
lowest L (79.0). WZ had intermediate values of both L (89.3) and R (11.0). 


100 


$ 


Cumulative Per Cent Solved 


20 40 60 80 100 
Time (sec.) 
FIGURE 2 
CUMULATIVE DISTRIBUTION OF ANAGRAM SOLUTION TIMES FOR 
THREE Ss OF THE PRESENT EXPERIMENT 


The constants for SE are L = 100.0, К = .60; for WZ, L= 89.3, К = 11.0; ox pik 
L=79.0, R = 34.0. 


° 


Notice that there is a negative correlation between L and R. A high value 
of L is associated witl a low value of R. This relation holds for all 10 Ss, 
whose constants are summarized in Table 1. The product moment corfelation 
coefficient (7) relating R and L is equal to —.71. 

D. Discussion 

Now let us consider whether the hyperbola that fits the present results 

describes the anagram solution times gathered in earlier studies. "Then we 
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TABLE 1 
CONSTANTS or HYPERBOLAS FITTED TO THE DATA Or INDIVIDUAL Ss 

ү Subject L (96 solved) R (sec.) 

4 SE 100.0 0.6 

, ,DL 100.0 1.0 
BL 100.0 4.0 
MS 100.0 11.0 
GN 97.1 11.0 
JS 90.7 8.0 
WZ 89.3 11.0 
JA 86.6 8.0 
JI 79.0 34.0 
JM 70.5 174 


> 


will see whether it fits the association data also. Figure 3 shows clearly that 
the hyperbola describes the anagram data far better than the exponential 
curve. The three cumulative distributions in the figure are from the Mayzner, 
and Tresselt (3) study on the effects of letter order and word frequency 
on solution time. The label Easy Order indicates that the letters of the 
anagrams were only slightly rearranged from their positions in the solution 
words, while the term Hard Order means that they were thoroughly re- 
arranged. The label VF means that the words occurred very frequently 
in the Thorndike-Lorge word count, and VI stands for very infrequently. 
Note that these, authors collected solution times up to 240 seconds, versus 
100 seconds in the present study, and the hyperbola continues to fit. 

The same negative correlation between L and R that was found for indi- 
vidual differences in the present study seems to hold for differences in anagram 
difficulty as well. Fhe easiest anagrams have the highest limit, which is ap- 
proached at the fastest rate. Remember that a low value of R causes the limit 
to be approached rapidly. For the three curves of Figure 3, in order gf in- 
creasing difficulty, the constants are L = 100.0, R = 5.0; L = 93:5; Re 
25]; L = TARER = 51,9. Hynter's data (2), which extends only to 30 
setonds, fits in with the same trend. His results follow the form of a hyperbola, 
whose constants of L — 96.8 and R — 9.3 place it between the upper two 
curves of Figure 3. e : 

Bousfield and Sedgewick (1) used an exponential equation to describe the 
production of verbal associates. This equation fitted some of their data, but 
in most cases there was an initial divergence between the data and the fitted 
curve, such that the early part of the curve fell below the data points. In those 
cases where the exponential curve did fit the data, we found that the 
hyperbola fitted just as well. Figure 4 illustrates the more common result: 
initial divergence between the data and the exponential curve. Here the 
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CUMULATIVE DISTRIBUTIONS OF SOLUTION TIMES FOR THREE GROUPS OF ANAGRAMS 
FROM DATA or MAYZNER AND TRESSELT2 
The constants of the hyperbolas for Easy Order VF are L— 100.0, R=5.0; for 
Hard Order УЕ, L= 93.5, R=25.7; for Hard Order VI, L= 7241, R= 51.9. The 
constants for the corresponding exponential curves are c— 99. 0, m= .0382; c — 86.2, 
= .0178; and c — 64.0, m — .0116. 


hyperbola clearly gives a better fit. Thus, we can conclude that the same 
equation describes both the distribution of anagram solütlon times and the 
production of verbal associates. This equation, however, is not the exponential 
curve that Bousfield and Sedgewick originally applied to their data, but it is 
the equation for an hyperbola. 

Although the hyperbola describes both бра of data, two differences should 
be noted between the results for anagrams and those for associates. One is 
that, for the particular problems used in these studies, the limit of associative 
responses was approached much more slowly than the limit of anagram solu- 
tions. The estimated values of L and R for all 14 conditions of the association 
study are summarized in Table 2. Notice that R is expressed in minutes in 
Table 2 and in seconds in Table 1. When converted into minutes the range 


2 This figure is based on data presented in Figure 1 of Mayzner and Tresselt (3), 
and is reproduced by permission of Dr. Mayzner and of the American Psychological 
Association, 
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CuMULATIVE DISTRIBUTIONS OF ASSOCIATIVE RESPONSES FROM DATA ОЕ 
BOUSFIELD AND SEDGEWICK 
Plot C was obtained under instructions to name U. S. cities, plot D under instruc- 
tions to list makes of automobiles. The exponential curves that Bousfield and Sedgewick 
fitted to their data have constants с — 92, m = .110 for C; and c= 34.3, m = 219 
a D. The constants of the hyperbolas аге L = 118.6, R = 8.9 for C; and L= 37.8, 
— 24 for D. : 


of R for NOM goes only from .01 to 1.3 minutes, while the range of R 
for associates extends from 1.5 all the way to $4.1 min. 

'The second difference is that in contrast to the high negative correlation 
between L and R fór anagrams, there is а high positive correlation (r — 91) 


TABLE 2 
CONSTANTS or HYPERBOLAS FITTED To THE DATA OF BOUSFIELD AND SEDGEWICK 
e 
Instructions L (number of responses) R (min.) 
= — i — 
5-letter words 5 470.6 841 
Fellow’ college students 195.1 18.3 
U. S. cities — 118.6 8.9 
Pleasant objects, activities, and situations „41167 15.9 
Quadruped mammals 02 ° 49 
Unpleasant objects, activities, and situations 0.0 12.4 
Words from QNDTERH 533 10.3 
Animals—names with two or more syllables Е 50.5 8.1 
Words containing M, T, D 48.2 31.8 
European cities е 47.8 « 5.8 
Friends—surnames beginning with S 45.6 10.5 
Birds 39.5 4.6 
Makes of cars 37.8 24 
Makes of cars, with preliminary learning 35.3 1.5 
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between L and R among the various association tasks listed in Table 2. In 
the anagram problems, a high L indicates a high probability of ultimate solu- 
tion, while a low R signifies a rapid rate of solution. Hence, the negative cor- 
relation means that anagrams with a high probability of being solved tend to 
be solved rapidly. In the association tasks, L represents the maximum number 
of words that $ can recall in a given category, so the positive correlation be- 
tween L and R means simply that when $ can recall more words, it takes 
him longer to produce any given fraction of them. 


E. SUMMARY 


"The cumulative distribution of solution times for five-letter anagrams can 
be described by the equation for an hyperbola. The same equation describes 
the production of responses in verbal association problems. This equation has 
two empirical constants, L and R. L represents the upper limit of performanoe, 
‘and R is inversely related to the rate at which this limit is approached. Indi- 
vidual differences in anagram-solving ability were described in terms of 
variation in L and R. There was a negative correlation (r = — .71) between 
these constants, so that the higher S's limit, the more rapidly he approached it. 
A similar relation held for differences in anagram difficulty; the easier 
anagrams had a higher limit, which was approached more rapidly. The op- 
posite relation (r = .91) held among different association "problems: in a 
category where S could produce more responses, he approached this limit rela- 
tively more slowly. 
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A NOTE ON TWO BASIC FORMS OF CONCEPTS 
AND CONCEPT LEARNING* 


Research and Development Center for Learning and 
Re-education, University of Wisconsin 


Gary А. Davis 


А. INTRODUCTION 


Concept learning is probably the most important of all instances of learned 
human behavior. Indeed, concept learning has been of theoretical and practical 
interest to psychologists and educators for decades and to philosophers for 
centuries. There has been, however, a marked failure, or at least a gross 
obscurity, in clarifying some very basic questions: What is concept learning? | 
What is a concept? How are concepts learned? à 
'The purpose of the present note is to offer a suggestion concerning what 
appears to be two basic types of “concept learning" and "concepts." It will be 
seen that the two forms of concept learning differ in respect to such im- 
portant dimensions as (a) the nature and definition of “а concept," (b) basic 
principles of acquisition, (c) the role of reinforcement, (d) the nature of the 
_ stimulus, (е) the;nature of the response, (f) what is learned, and (g) relevant 
experimental literature. 


B. CONCEPT LEARNING I: CATEGORIZING BEHAVIOR 


The first type of* concept learning consists of learning the attributes (or 
characteristics or cues) which define a category. Once the defining attributes 
have been acquired, new instances of the concept or category can be ap- 
propriately identified as such. Since the attributes are common toeall instances 
_ of a given concept, these cues are considered to be abstract gather than con- 
crete. ‘Thus several researchers have referred to this type of concept learning as 
a process ôf abstraction or abstraction learning (5, p. 75). It is obviously this 
form of concept learning as categorizing behavior «whose laboratory analogue 
is the card-sorting experiment in which $ learns to classify geometric-patterned 
stimuli into wsually two categories on the basis of somé predetermined com- 
bination of stimulus characteristics: e.g., red triangles might belong in one 
category, and all other patterns in the other category. e 
* Received in the Editorial Office, Provincetown, Massachusetts, on March 4, 1966, 


and published immediately at 35 New Street, Worcester, Massachusetts, Copyright by 
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Concept learning as categorizing behavior is schematized in the left portion 
of Figure 1. Symbolized here is simply the notion that, once the „concept is 
learned, different stimulus objects or situations which possess the common 
defining attributes will be categorized together. 


Concept Implicit Meaning 
Instances Responses 
5, 


т 
[] 
Sa л ma 
implicit 9.5.5 
Se categorizing name So. $ 
response ә 
S4 


r 
"4 
c 
ә etc. etc. 
CONCEPT - LEARNING I: CONCEPT LEARNING II: 
CATEGORIZING BEHAVIOR ACQUISITION OF MEANING 


DIAGRAM ОЕ CONCEPT LEARNING AS ope dE BEHAVIOR (CONCEPT LEARNING I) 
©з. CONCEPT LEARNING AS ACQUISITION ОЕ MEANING (CONCEPT LEARNING II) 

“The concept” in this form of concept learning is the cafegory itself and 
defining abstract properties, from which the category is logically inseparable. 

Whether one speaks of forming concepts in childhood, learning concepts in 
the classroom, or identifying "concepts" in the card-sorting experiments, in all 
Cases correct categorizing responses to those stimulus instances possessing the 
defining attributes are selectively reinforced, and incorréct categorizing re- 
sponses are not reinforced. "Thus the basic learning principles which underlie 
this form of. concept learning as categorizing would be those of instrumental 
conditioning, with reinforcement serving primarily a feedback function rather 
than a motivational function. Accordingly, the conditions for learnipz the 
attributes which define a category would be the contiguous présentation of 
concept instances with feedback indicating membership or nonmembership in 
the category. ° 

In the card-sorting experiments, using either the sequential (1) or simul- 
taneous (2) stimulus presentation method, Ss always make overt categorizing 
responses prior ta the reinforcing feedback. It is likely, however, that the 
concept could be learned without any overt response. Indeed, in everyday 
classroom teaching concept instances are presented in conjunction with ap- 
propriate feedback indicating membership or nonmembership in the category, 
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and Ss learn without overtly responding to each instance. In general, congruent 
with the jntuitive notion of conceptual behavior as implicit, the categorizing 
response @ importance would be an implicit categorizing response rather than 
any overt, response. The implicit categorizing response can be assumed to 
control somehow any overt motor (including verbal) categorizing responses 
which may occur. 

Consideration of classroom learning suggests another (often supplementary) 
method of teaching concepts which would be entirely inappropriate for card- 
sorting situations—the presentation of a verbal definition of the concept. 
The inappropriateness of«presenting college $$ with a verbal definition of the 
"concept" of red triangles, and then testing their grasp of this concept by 
asking them to recognize new instances, exemplifies the lack of complete 
generality of current laboratory concept identification experiments to real- 
world and classroom concept formation. 


C. CONCEPT LEARNING II: ACQUISITION OF MEANING 


Another type of concept learning, which seems to be at least partially 
independent of categorizing behavior, is the acquisition of meaning responses 
to a stimulus. The stimulus in this case is usually a word. For example, the 
stimulus words or concept name Abraham Lincoln when presented to normal 
English-speaking adults will elicit an elaborate network of implicit responses 
which take the form of verbal and nonverbal (including affective) associa- 


tions. This distribution of responses is the associative meaning of the stimulus * 


word and can be interpreted as the associative concept named by the word (3). 

“The concept" im this form of concept learning is the stimulus word (con- 
cept name) in conjunction with the network of implicit meaning associations 
elicited by that word, and one is said to have formed the concept when the 
word comes to elicit the appropriate associative responses. A А 

Concerning the basic conditions for the acquisition of meaning responses to 
a'comcept name, the contiguous occurrence of the word with the sensory 
stimulation ‘to be associated with that word, given attention, should be the 
necessary and sufficient conditions for learning. Eor example, the contiguous 
occurrence of the concept name Abraham Lincoln with pictures of Lincoln, 
words or pictures related to the concepts of slavery, theeCivil War, the presi- 
dent of the United States, positively (or negatively) toned words, etc., would 
lead to the acquisition of the concept of Abraham Lincoln. ‘Thus principles of 
classical conditioning would seem to describe concept learning as the acquisi- 
tion of meaning responses to a concept name. 

Concerning the most relevant experimental literature, papers dealing with 


.- 
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verbal associations, classical conditioning of word meaning [e.g., (6)], and 
the semantic differential measurement of word meaning would фест ap- 
propriate, Reinforcement (in either а feedback or motivational fornf) in these 


research areas, and in this second form of concept learning as the acquisition 


TABLE 1 


A SUMMARY Or DISTINCTIONS BETWEEN Two Tyres or Concerr LEARNING 


Variable 
What is "The Concept"? 


Basic principles 

of acqui: 
Conditions for learning 
. 


Role of reinforcement 


Nature of the stimulus 
Nature of the response 


What is learned? 


Experimental literature 
which may be relevant 


Concept Learning I: 
Categorizing 


A category and the 
defining cues 


Instrumental conditioning 


Contiguous presentation 
of concept instances 
with appropriate feed- 
back and/or verbal 
definition 


Important in feedback 
function 


Abstract cues 


Implicit categorizing 
response 


Abstract cues which 
define the concept 


Concept identification 
experiments of the 
card-sorting type 


Concept Learning ЇЇ: 
Acquisition of meaning 
A word (concept name) 
and the associated 
verbal and nonverbal 
meaning responses 


Classical conditioning 


Contiguous presentations 
of concept name with 
other verbal and non- 
verbal stimuli 


Irrelevant 


Concept name (word) 


Implicit network of 
verbal®and nonverbal 
associlitions 


Implicit verbal and non- 
verbal responses are 
conditioned to the 
Concept name 


Expqritents dealing with 
verbal associations, 
verbal clustering, 
semantic differential 

„ measurement of mean- 
ing, and classical con- 
ditioning of meaning « 


of meaning responses, is mostly irrelevant to the basic condition of cóntiguous 
occurrence of the concept name and the to-be-learned units. 

The major distinctions between concept learning as categorizing behavior 
vs. concept learning asthe acquisition of meaning are summarized*in Table 1. 


It might appear that the 
1, are simply the reciprocals of one another, 


learning as categorizing behavior, 


a 
D. Discussion 


two types of concept learning, as shown in Figure 


In other words, with concept 
› specific concept instances with their defin- 
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ing attributes will elicit the categorizing response r, part of which is the con- 
cept name, Conversely, the concept name when presented as a stimulus would 
elicit as associations exactly those, defining attributes and concept instances, 
Admittedly, to the extent that the meaning responses or associations elicited 
by a concept name are nothing but criterial attributes and instances of the 
concept, then the present proposal of a distinction between concept learning 
as categorizing vs. acquiring meaning would certainly be unjustified. 

A closer look via some examples of what typically are considered to be 
"concepts" would suggest, however, that the two types of concept learning 
are not completely mirror images or reciprocals of each other, particularly 
with more complex concepts. For example, with relatively simple concepts or 
abstractions, such as white, round, or even tangent, animal, and flower, $ 
would learn to categorize concept instances on the basis of criterial attributes 
and, once the concept is learned, the concept name would then elicit as as- 
sociations the same attributes and instances of that concept. At the other 
extreme, the acquisition of such complex concepts as industrial revolution, 
Abraham Lincoln, and education is more a matter of acquiring meaningful 
associations to the concept name than of learning to categorize concept 
instances on the basis of common cues: ie. the reciprocal relationship 
described above would not be perfect. 

In any event, if these two forms of concept learning can be justified, are 
there perhaps more? While the present scheme may not exhaust all possible 
forms of concept learning, it would seem to encompass most. For example, the 
learning of relational concepts (e.g. larger than, part of, descended from, 
equal to, etc.) could be considered as an instance of categorizing behavior in 
which all members of the concept possess the common defining attribute: i.e., 
the particular relationship. Also, such an obscure type of concept learning as 
the learning of theoretical concepts (e.g., the concepts of evoletion, Gestalt 
psychology, theory of action, ets.) would be an exaniple of cpncept learning as 
the avquisition of meaning in which the concept, if one has formed the concept, 
will elicit a network of implicit verbal and nonverbal résponses. 

In'sum, the present analysis of concept learning is intended as a simplifying 
scheme for distinguishing between two major usages of the term “concept 
learning.” While this conception is by no means completely original or unique, 
and in fact may be implicit in some mediation&l models of human behavior 
[eg., (4)], recognizing that concept learning may be used with reference 
to categorizing behavior vs. acquisition of meaning, which may differ along 
the dimensions summarized in Table 1, would seem to reduce much of the 
ambiguity of the term “concept learning." : 
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E. Summary 


Concept learning as categorizing behavior is distinguished from concept 
learning as the acquisition of word meaning. These two types (and usages) of 
"concept learning" are shown to differ along several important dimensions 
such as the relevant principles and the conditions of learning. Learning to 
categorize concept instances is largely a matter of the selective reinforcement 
of correct categorizing responses to stimuli possessing the defining cues and 
nonreinforcement of incorrect categorizing responses (instrumental condition- 
ing). On the other hand, the acquisition of meaning responses to a concept 
(word) occurs as a result of contiguous presentation of the word with the 
items to be associated with that word (classical conditioning), ы 
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A STUDY OF CERTAIN VISUAL EFFECTS OCCASIONED 
, BY FACTORS OF SO-CALLED GLARE"! 


Department of Psychofogy, Michigan State University 


RICHARD Е. Haes? AND S. Howard BARTLEY 


А. INTRODUCTION 


The present study stemmed from the fact that the photic fux entering the 
eye is not confined to forming the expected image of the visual field and 
the visual target that is fixated. The junctures of the various internal media 
of the eye disperse a certain amount of the flux, and on some occasions there 
ie a sizeable amount of flux that passes through the walls of the eye. All of 
this flux is spoken of as stray radiation® or, more commonly, as “stray light." 
This stray radiation has unwanted effects and, in some cases, these have in- 
fluenced sensory end results (vision) in unrecognized ways. 

Since there is no strict correspondence between the distribution of radiation 
in the retinal image and the distribution of light and dark in the target, 
certain problems arise both in the laboratory and in everyday practice. With 
a visual field containing a luminous target, the result is that not only is the 
expected object seen, but also a dimly lighted area around it. ‘This shows up 
most strikingly in studies using intermittent inputs (flicker experiments) in 
which the supposedly unilluminated field around the object, as well as the 
object, flickers. | = 

When the visual field contains two luminous targets, the stray radiation 
associated with each induces certain effects upon the other. For example, the 
threshold of visibility of the target fixated may be measurably raised (3, 15). 
This is am effect that the obseryer may not be aware of; but, nevertheless, it 
influences’ his visual efficiency. This effect has been labelled glare (10, 11, 
42; 13) ша А 


Тоту -— LI 
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Various factors are often at work to reduce visual efficiency or to provide 
visual annoyances. In vision, one is generally fixating on some portion of 
the visual field. This portion is called the target. Not only are there these 
fixated portions; but other portions, that, for want of a better term, can be 
called targets, too. Thus, there are the fixated target and peripheral targets. 

Glare is also said to occur when a peripheral target is seen as something 
dazzling or annoying. In this case, glare is an experience or response, not an 
input or stimulus. Sometimes, however, the word glare is used to label the 
photic input that causes the experience just called glare. This results in the kind 
of ambiguity already mentioned. There is still a third use of the term—namely, 
to label the result (rise in threshold for seeing the fixated target), which may 
be unaccompanied by the glare experience or, at least, which is not the glare 
experience itself. The fourth use of the word is to label the photic energy 

,that produces this rise in visual threshold. : 

While the matters we have dealt with in the present study may be included 
in the general arca of glare, all phenomena in this area are not strictly those 
of glare. The terminology commonly used is actually more indefinite, loose, 
and ambiguous than it should be to promote adequate communication. On 
this account, we are injecting at this point what we hope is some clarification 
in terminology. i 

In most laboratories, the issue is not generally so much whether the periph- 
erally located photic source produces the dazzling effect (glare) as whether 
it raises threshold for the fixated portion, since generally the measurement 
made has to do with either the observer's detection of this portion (the ab- 
solute threshold for it) or with its observed brightness. Thus, the thing 
called glare (as an experience) is typically not measured at all. 

We have adopted the policy of calling only the annoying or irritating 
experience “glare.” The labelling of the remaining factors is as follows: 
(a) the photic source or input not being fixated directly is called the periph- 
eral source; (b) when a photic source produces glare, it is acting as a' glare 
source no matter where it is located in the visual field ; and (с) when it ele- 
vates the visual threshold fér seeing any other target or alters any other visual 
function, it is called ап interference source, since the action is a form of inter- 
ference and not glaré. There are two processes (and results) arid two photic 
sources involved. Each item ‘is given its own label and need not be confused 
with other items. * Y 

In the present investigation, since the fixated target is the highly luminous 
one, it is in effect the glare source; and what is being measured is its effect 
on sceing a small moving peripheral source. 
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Since the moving target moves in and out from behind the glare source, its 
position when it disappears and reappears is an indicator of the effective size 
of the glafe source. d 

The impetus for the present study lay in the desire to resolve some questions 
about the effect of intense photic sources of small visual angular subtense in 
otherwise unilluminated fields, such as small, bright objects in a moonless 
sky. Their apparent locations and effects on each other are not too well 
known (17). 

While the study as designed is not primarily one on glare, the reason for 
discussing glare is based upon the similarities between studies on so-called 
glare and the present study. These studies must be referred to; and to do 
this without confusion, a systematic use of language had to be devised. 


B. THE PROBLEM 


'The problem that we wished to study stems from several considerations: 

1. That various phenomena attest to the fact that the distribution of 
radiant flux on the retina is not strictly in the form generally assumed or 
idealized. A visual target which does not appear to taper gradually into its 
visual surrounds, but has abrupt borders, is represented on the retina by a 
gradient of illumination, the nature of which has been studied by several 
workers (2, 3, 4 7, 9). 

2. This gradient of illumination results in seeing a “halo” of weak light 
around a luminous target оп an unilluminated or low luminance field. 

3. This illumination gradient may produce a veil of radiation on the 
portions of the retina containing the images of other targets and, in turn, 
the illumination gradients produced by them may cast a veil of radiation on the 
retinal image area for the fixated target. © 

4. Likewise, the existence of the stray illumination producing retinal 
illumination gradients is evidenced in electroretinograms in xarious ways. For 
example, it has been found that the stray flux from a highly luminous target 
of small vistial angle is the prime (almost exclusive) source of the B-wave 
in the record (6, 14) and that only when the vistal angular subtense,of the 
target is increased does the image illumination rather fhat the stray illumina- 
tion predominate in producing the record. Ы 

Our specific problem is: How will the distribütion of photic flux from two 
targets—a stationary fixated one and a less ‘intense moving target that moves 
toward the fixated target in the frontal plane and passes behind it—affect the 
observation of the moving target? 

In the test situation just described, the fixated target (in this case the 
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glare and interference source) is far more intense than the moying target. 
Hence, it is only the taper (stray illumination) produced by the fixated target 
that is at issue. It would be supposed that the gradient of stray illumination 
that this target produces would cause the moving target to disappear behind 
the fixated target before otherwise expected, and reappear later than otherwise 
expected. "This is to say, the moving target would be expected to disappear 
behind the veil of stray illumination that, of course, surrounds the otherwise 
expected image of the target. "Thus, the disappearance of the moving target as 
it moves toward the fixated target (glare source) would be as if it were dis- 
appearing behind a bigger target than the metric dimensions indicate. The 
moving target would reach the gradient-determined boundary sooner than it 
would reach the actual border of the target. 

Another way of viewing this situation is that the luminance of the moving 
target and that portion of the visual field where the moving target becomes 
invisible are equal—the contrast ratio (c) at this location being zero.* 

It is the empirical measurement of this sort of discrepancy that has con- 
cerned us in this study. In order to provide more information concerning the 
effects of various shaped glare sources three different shapes were used instead 
of only one. 

C. METHOD AND PROCEDURE u 


The experimental apparatus consisted of the glare sourte mentioned in 
the preceding section. The luminous source was a 1000 watt (3250°K) pro- 
jection lamp housed in a box whose only opening for present purposes was a 
1/2 inch diameter hole. The image of this hole was the source for filling the 
front surface of a tiny mirror (.155 square inch in area)y which the observer 
fixated at 19.5 inches directly in front of him. Each of the three different 
shaped mirrors had the same frontal area in order to equate total photic 
flux to the efe, each subtended wholly foveal visual angles, and each had 15? 
back bevels on aH sides. The angle of inciderfce onto and reflection from the 
mirror was 13° as indicated by a in Figure 1. The beam from .the aperture 
of the lamp house just mentioned was collimated and filtered by neutral 
density Wratten filters, The maximum luminosity of this source was 4248.7 
ft L. and the .4 log luminosity was 1699.4 ft L. G 

At the eye, there was a 3-1 [2 mm diameter artificial pupil to occlude various 
extraneous sources of stray radiation. In front of the artificial pupil was an 
electric shutter to provide for temporally controlled exposures. 


ET OND 
4 The contrast ratio (c) is calculated by the formula c=B,—B,/B,, where 


В, = moving target luminance and B, = stray illumination produced by the target 
luminance. f 
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It was ngt assumed that a completely steady state of retinal adaptation 
would exist during any series of observations on account of the relatively 
brief periods of viewing and nonviswing. 

In Experiment One, viewing time was 33 per cent of the fixed total trial 
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time of 30 seconds or 9.9 seconds. In Experiment Two, it was 42 per cent 
of the fixed total trial time or 12.6 seconds. s * 

The moving target traversed an 8-foot track which could bé fixed into 
position for target motion in the horizontal, vertical, or the four intermediate 
positions. The velocity and direction (toward or away from the glare source) 
of the moving target was controlled by a synchronous motor. The metric 
size of the moving target was 1/8 inch in diameter. The viewing distance 
being what it was, this target subtended a visual angle of zero degree 7’ 12". 
Its luminosity was 8.50 ft L. 

When the track was fixed in any one of the eight positions, the target was 
given one or the other of two motions, either toward or away from the cerftral 
position on the track which lay in the line of sight for the glare source and 
thus was visually obscured by it. 

„ The various meridians were designated as zero degree, 45°, 90°, 135°, 180°, 
225°, 270°, and 315? in a clockwise direction from the vertical position above 
the line of sight (fixated point). 

"The velocity of the moving target was zero degree 5’ 30" per second, chosen 
on the basis of previous studies (1, 5, 8, 16). This speed was taken to be fully 
above threshold but not high enough to preclude good observation. 

A fixed millimeter scale on the track of the moving target and a pointer 
attached to the lamp house made it possible to note where the moving target 
was stopped along the track, by the observer, for a position reading. This 
position was read to a 1/2 mm accuracy, corresponding to a visual angle of 
35.1” at the observer's eye. Parallax errors in reading this setting were 
minimized. > ө 

Five highly trained male volunteer observers took part in this study; all 
had 20:20 vision. 

In both experiments, the variables were the following: (a) level of illumina- 
tion of the fixated target, (b) shape of the fixated target (circle, square, equi- 
lateral triangle), (c) direction of movement of the moving target aldng the 
track, and (4) meridian of the moving target. Rate of motion of the moving 
target, as indicated, was cónstant. 

The test procedure consisted in obtaining readings of the track position in 
the various meridians at which the moving target totally disappeared and 
at which it began to reappear. These data provided for plotting three tracings, 
one for zero intefisity of the fixated target, and the other two for the inter- 
mediate and high intensities, respectively. It was expected that the tracing 
for zero intensity would lie within the tracing for the intermediate intensity 
and that the tracing for the intermediate intensity would lie within the tracing 
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for the high intensity. "This was, of course, expected for all three shapes of 
fixated targets or, in this case, both the glare and interference source. 
a 
| р. RESULTS 
As was expected, the fixated target was, in effect, larger than its metric di- 
mensions, as can be seen from the tracings (dotted lines) in Figure 2. Tables 1, 
2, and 3 show the differences in expected size for the three different targets, 


INTERMEDIATE INTENSITY 


FIGURE 2 


EFFECTIVE BOUNDARIES OF GLARE Sources HAVING DIFFERENT SHAPES 
i tal replication) 


(Lower figures are the result of an entire experimen 
for each of the two' intensities above zero. The size of the target illustrated 
by solid lines in Figure 2 was; in effect, its metric size. The statistical sig- 
nificance between the sizes is also given in the tables for one experimental 
data series per glare source shape. s 

"For.all the meridians studied, a roughly concentric arrangement of the 
tracings was found. The relative size of the moving" target is shown in 
Figure 2 as a small circle. The two levels of intensity for the fixated target 
differed by a ratio of 2:1 under most boundary conditions. It will be noted 
that there was some tendency to "fill out” or “round out” the shape of the 
fixated target toward a circle. 

Table 4 shows the effects obtained for disappearance and feappearance posi- 
tion of the moving target for different boundary forms—curved, angular (60° 
and 90°), and straight. In all cases, the path of the moving target was either 
normal to the boundary (curved and straight) or bisected the angle (60? and 
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TABLE 1 
EFFECTIVE BOUNDARIES OF GLARE SOURCE AT THREE INTENSITIES 
(A) Visual angle в) 
Meridian 4 log Intensity * High Intensity 
Experiment One (Circle) x 
0° 10* ا‎ 15’ 25.4". 
45° 5" 39.4708 11 27.7"* * 
90* 75 6”° 10 16.7"* 
135° 4 6.1"* 8’ 44.1"* 
180° Ly 33.9"* 13’ 48,3" 
225° 7: 44"* 12’ 12.4”* 
270° Cd 13.2"* g 33.4"* 
$159 4 41.2"** 11! 2:1» 
Mean 5 30.8” 11° 35.6"* 
Experiment Two (Circle) 
0° 6 “3237 20° - 35.9" 
45? 76 46.1” 13' 16.5" 
90* 9 3837 12 . 39.2" © 
135* 6 9.1” 12 47.0" 
180° 147 55.0” 13' 8.0" 
225° s 44" 1255 26.6" 
270* 3” 8.0” 13’ 8.0” 
315° 2 26.2” 20 33.0” 
Mean 6 311^" 14’ 29.5” 


* Significant beyond p < .005. 
** Significant beyond № < .05. 


TABLE 2 ы 
EFFECTIVE BOUNDARIES OF GLARE SOURCE AT THREE INTENSITIES 
3x (A) Visual angle (B) 
Meridian -4 log Intensity High Intensity 
Experiment One (Square) f 

0° See 16:3". ae 872680542" 
45° 75 1.8" z 7 574" 
90° ОО. 5707 12’ 3.3" 
ieee Sn 51:57 8” 50.0” 
180° i 4 37.6” 11^ 7.8" | 
225° 8” 314” x 14’ 9.2” 
270 Т 3 59,7” 5 9' 224". v X 
315° 97 101" 147 1825” 

Меап E 3^.- 86.6" 1071573127 

Experiment Two (Square) 

0° KE 4 2.1” 5' 55.0" 9* 
45* * 6 — 26.0"** 8 0л1”* 
90° 2 0.1” 4 38.479 
135° а 4 38g4"** o 544”* 
180° $20 17” ا‎ AME 
225° АЕ 9 28,028 
270° : 4 ? 24275» 8^. 14.9"* 
315* 20 4120161 4 ^ — 440"** 

Mean 37 29.5” 6' 35.8” 


* Significant beyond № < .005. 
** Significant beyond »«.05. 
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TABLE 3 


EFFECTIVE BOUNDARIES OF GLARE SOURCE AT THREE INTENSITIES 
s (AP Visual angle (B) 
Meridian. 4 log Intensity High Intensity 
Experiment One (Triangle) 
0° 6 41.4" 6” 58.3” 
60° 0’ 2.6” m 8” 
120° 6 55.4" 10’ 837 
180° 3 7275 А 15.7” 
240° g 37.2” 11 si: 
300° 6 44.2" 13^ 34.8" 
Mean Ud 31.0" 9' 222" 
Experiment Two (Triangle) 
0° ge 31.1"** 7. 48.2768 
60° 7 39.7744 7 374"** 
120° 9” 7.7"* 10* 17.8"* 
180° 3" 37.2” 4 53:1" 9€ 
240? 6 24.0" 6' 562"** « 
300° 4 47.6”** 8” $0;0”* 
Меап 4 337” И 4377, 


* Significant beyond $ < .01. 

** Significant beyond № < .05. 
90°). It will be noted that the angular boundaries tend to produce similar 
effects for both levels of intensity of the fixated target, whereas the 2:1 ratio 
held for the high vs. the intermediate intensity levels for the straight and 
curved boundaries. 

TABLE 4 
EFFECTS PRODUCED BY DIFFERENT BOUNDARY FORMS UPON 


as BOUNDARY-EDGE DETERMINATION 
"5 


o Visual angle (minutes & seconds) 
Boundary form 4 log Intensity High Intensity 
—— 
Curved (16) 6 26.8” TERT © 
30 (8) ‹ Odo : E 7E 
‚ 60° (6) р P NET IS A a5. 35.7" 
° Straight (14) 37 31,8” 7 33.8" 


Note: Numbers in parentheses denote ће number of sets of'six IN and six OUT 
trials upon which each angle is based. 


e 
a 


Since the traditional psychophysical method of limits was used in both 
experimënts, it was supposed that the response times for the two sets of read- 
ings—in and out “disappearance,” “reappearance” would differ. The one task 
—i.e., of indicating disappearance—might be à surer one and'require less time 
in relation to actual position of the moving target than the opposite task. One 
might also expect a greater statistical variance for the “appearing” trials 
than for the "disappearing" trials. 
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'To test this, the variance was calculated for one experimental data series 
for each of the three fixated target forms. For the circular forms, only two 
of the 24 possible combination-of-variables cells were significan? and both 
were in the direction opposite to expectation. For the square forms, 16 of the 
24 cells exhibited larger "appearance" (OUT) variances, but only two of 


APPARENT DIMENSION OF FIXATED TARGET 


و و و 
4000 , 1000 100 0 


o € 
LUMINANCE OF FIXATED TARGET 


© FIGURE 3 
APPARENT EXPANSION OF THE FIXATED TARGET AS A Funcrion or Irs LUMINANCE (FT L.) 
these were significant (û < .01); these two were in the expected direction. 
For the triangular forms, four cells'out of 18 exhibited statistical significance, 
one in the expected ‘direction, and three in the opposite direction. 

These findings do not Support the idea that judgments in the OUT direc- 
tion must take longer than in the IN direction. 

Variance, in general, tended to be greater for each of the thrée target forms 
with the high intensity than with the intermediate or zero intensities. Variance 
for the various ‘meridians did not manifest any decided trends. Despite the 
findings that the responses with the targets at full intensity were more vari- 
able, the subjects reported that the responses with the target at zero were the 
most difficult. 
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Experiment One was repeated in its entirety and the results are shown in 
the bottoni diagrams in Figure 1. The mean difference between target bound- 
ary and apparent edges (tracings) for full intensity and zero intensity, in the 
two experiments, was under four minutes of visual angle, and under two 
minutes of visual angle for the intermediate intensity and zero. 

Calculations of the nature of the gradient, representing the expansion in 
effective size (maximum dimension) of the fixated target in relation to its 
intensity, showed that it was not linear. Two straight lines differing in 
slope seemed to describe the data fairly well. "These intersected at an intensity 
of about 1000 ft L. or a little less for the targets of the size we used (see 
Figure 3). Numbers in parentheses accompanying each data point represent 
the number of sets of 24 trials each is based upon. It is difficult to determine 
from present data whether this curve is asymptotic or continues its upward 
trend above 4000 ft L. Research with target luminance much greater than 
4000 ft L. is presently underway. 


E. SUMMARY 


A small target moving in the frontal plane was made to disappear and re- 
appear by passing it behind a larger fixed target of much greater luminance, 
The angular positions at which this disappearance and reappearance occurred 
were mea ured шо positions indicated that the fixed target was, in effect, 
larger than physical measurements of it would signify. Since a luminous target 
casts not only its expected image upon the retina but also a tapering amount 
of stray illumination, this stray illumination makes the target image a tapered 
rather than an abriipt affair and covers a greater retinal area than expected. 
The moving images of other less intense targets, as they approach the periph- 
eral region of the taper of the fixed target, may be obscured just as when they 
fall nearly at its center. Hence, objects producing these images may be made 
to-disappear and reappear at positions over a greater angular extent in the 
frontal plane than otherwise expected. * 

This was found to be the case in the present investigation. Three levels of 
intensity for the fixed retinal image were used and the positions of disappear- 
ance and reappearance were different for each, in the ‘way expected. 
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LOUDNESS ADAPTATION AS A FUNCTION OF 
* FREQUENCY, INTENSITY, AND TIME*? 


> Department of Psychology, Tufts University; and Autonetics 


Warren Н, 'TEICHNER AND ERNEST SADLER 


A. INTRODUCTION 


'The decline in loudness of pure tones under sustained stimulation has 
received considerable attention in the past few years. Although they have not 
supported their conclusions with specific experimental citations, some reviewers 
(9, 17) have noted that loudness probably does not adapt with continued 
stimulation. 

“In 1929, von Bekesy measured the decrease in loudness of tones of various 
frequencies and intensities and found that it varied greatly as a function of 
the intensity of the stimulating tone but bore only a slight relationship to fre- 
quency. Presenting a long-continued tone to one ear and a second tone of 
0.2-second duration to the other ear just after the first tone ended, von Bekesy 
instructed the subjects to adjust an attenuator so as to produce the same loud- 
ness in the secend tone as the terminal portion of the first one. He reported 
that as the duration of the first tone was increased, the intensity of the 
second tone had to be decreased. Because of the extremely short duration of 
the second tone, it seems unlikely that the subjects actually manipulated an 
attenuator to equate the two tones for loudness. Rather it would seem that 
this manipulation® was done by the experimenter and that the subjects gave 
verbal or other signalling responses. To permit recovery between test runs, 
von Bekesy found it necessary to follow each presentation with а quict period 
of 3 to 8 minutes depending on the duration of the first one. 

sin 1930, using essentially the same technique, Wood (16), as described 
in Geidard, also found that as the duration of the firsts or standard tone in- 
creased, the intensity level of the comparison tone necessary to provide a 
loudness match decreased. Hood (4), in 1950, described a technique per- 
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mitting successive measurements which differed from that of both von "Békesy 
and Wood in that the two tones were on simultaneously. In Hood’s method, 
simultaneous tones were first presented to each ear for a brief period (10 to 
20 seconds). The intensity of one tone, the standard, was fixed, w hile the 
intensity of the other tone, the comparison, was variable. The subject at- 
tenuated the comparison stimulus until the two tones appeared equally loud. 
Two or three matches were made in this manner. Then without interruption 
the standard tone alone was continued while the comparison tone was pre- 
sented only at periodic intervals for short durations during which the subject 
again equated the tones for loudness. The difference between the intensity 
level required for a loudness match initially and the intensity level required 
after the standard tone had been on for some time was taken as the amount by 
which the response of the test ear had declined under sustained stimulation. 
This decline has been called “perstimulatory fatigue” or “adaptation” by 
various investigators. 

Using this procedure, Hood measured adaptation for various intensities and 
frequencies. He concluded that adaptation was essentially complete in about 
3.5 minutes, irrespective of intensity, and that the maximum amount of adapta- 
tion increased as a function of the intensity of the standard tone. At high 
intensities, adaptation amounted to as much as 50 db. 

In view of the considerable degree of adaptation shown by ,Hood’s results, 
Egan (2) attempted to determine if the amounts of adaptation were a func- 
tion of the method used to equate the tones for loudness. He compared an 
equal-loudness method, in which the subject was instructed to make the tones 
equally loud, and the median-plane localization method, if®which the subject 
was told to adjust the sound until only one tone was heard, this being localized 
in the.median plane. He had subjects match identical frequencies and also 
match frequencies that differed from one another by 5 to 200 cps. The fre- 
quency difference,was expected to prevent tbe subject from localizing the 
sound in the median plane, and thus force him to make a true equal-loudness 
balance, Egan concluded from the results that the two methods’ did not 
differ in the amount of adaptation measured. He also found greater amounts 
of adaptation for higher frequencies. 

Egan and Thwing'(3) found that considerably less adaptation was mea- 
sured by von Bekesy's method,’in which the comparison tone comes on after the 
standard tone has teased, than by “Hood’s method, in which the loudness bal- 
ance is made while both tones are on. 

Jerger (6), using the median-plane localization method, extended the 
study of adaptation to pure tones by using a wider range of frequencies and 
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. 
intensities than had been used before. In view of Egan's (2) results, it is of 
some intefest that at high frequencies (2000 to 8000 cps) a number of Jerger's 
subjects.jvere unable to localize the stimulus in the median plane during the 
period of sustained stimulation. In these cases, they were told to make an 
equal-lotidness match. Jerger found that the time at which maximum adapta- 
tion occurred was a function of both frequency and intensity. At frequencies 
up to 500 cps, maximum adaptation seemed to be reached after 3 minutes of 
stimulation, but in the range from 1000 to 8000 cps, only adaptation with the 
very low intensities showed any tendency to stabilize at a maximum value. 
At the higher intensities, 70 to 90 db, adaptation continued to increase even 
after 5 minutes. This result is not in agreement with Hood's conclusion that 
the point of maximum adaptation is reached at about 3.5 minutes, irrespective 
of intensity. 

, In another study by Jerger (1956), adaptation was measured for a 5000 cps 
tone at 80 db over a 10-minute period of sustained stimulation. The point of 
maximum adaptation was not reached until the 7th minute, a finding in 
close agreement with Carterette's (1) results for adaptation to sustained 
thermal noise, and removed from Hood's (4) finding of 3.5 minutes. 

"There is also wide variation as to the maximum amount of adaptation which 
occurs. Most investigators (2, 3, 6, 13, 14) reported between 20 to 25 db 
while Hood (4) reported up to 50 db and Palva (10), using a von Bekesy 
type attenuator, only 8 db. 

Small (11) points out that a likely cause of these wide differences lies in 
the wide variation in psychophysical procedures which have been used as well 
as in other methodological techniques. The purpose of this study, therefore, 
was to reinvestigate the question by designing an experiment intended to 
overcome possible artifacts resulting from procedures of previous studies. 

Perhaps the most basic point among studies reporting adaptation is the 
question of whether the subject actually matched the tones for loudness or 
Whether his response was due to some. other kind of judgment. Egan (2) 
found ne difference in amount of adaptation reported ‘when the subject was 
instructed to match loudness and when he was instructed to localize in the 
median plane. However, Jerger’s (6) finding that soine of his subjects were 
unable to localize in the median plane suggests the possibility of ambiguous 
reporting in at least some of Egan’s subjects. The finding that subjects were 
able to match’ tones of different frequency suggests that«they can make a 
loudness match, but not that they actually do so. Further indication that the 
subject is in fact matching loudness might be gained by requiring the subject 
to make judgments of loudness ratios as well as equal loudness judgments. 
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If he is able to do both and if both show adaptation, then considerable support 
might accrue to the genuineness of loudness as his judgmental response and 
to the adaptation phenomenon as well. This was the technique of thg present 
study, to use equal-loudness and twice- -as-loud judgments. 

А second point concerns the similarity of the standard and comparison tones 
during the period when the subject makes his judgment. It would seem 
reasonable that the greater the physical difference between these two, the 
more difficult the subject's judging task would be. Thus, the most acceptable 
procedures would seem to be those which minimized the differences between 
tones, The two tones should not only be identical in frequency, but also as 
nearly alike as possible in both physical and apparent intensity. "Thus, the 
common procedure of presenting a highly attenuated comparison tone may 
permit the possibility of confounding physical and subjective intensity in the 
subject’s judgment at the instant of stimulation as well as successively during, 
the period of adjustment. If adaptation is a function of intensity then this 
procedure would have the advantage of minimizing adaptation of the test 
ear during the adjustment period. On the other hand, it has a disadvantage 
in that it requires the subject to compare successive pairs of tones of widely 
different subjective intensity. Moreover, one might expect that the time re- 
quired for the adjustment would also be longer than if the tone were pre- 
sented at its original intensity and to the extent that adaptation depends on 
time the test ear itself might adapt considerably. In fact, adjustment times of 
15 seconds have been the most widely used. Related disadvantages of this 
procedure are that the subject is likely to overshoot in making his adjustment 
and if a step-attenuator is used, as has usually been the case;.possibly important 
amounts of overshooting are difficult to avoid. Further, rather than acting as 
a control, the procedure of randomly attenuating the comparison tone before 
each match (2, 3, 6, 13) might complicate the situation by introducing a 
variable reaction time in «the subject's judgment (1255 

Little use has been made of the procedure “of presenting the subject with 
a comparison tone identical in intensity (and frequency) to the standard. 
The primary objection to this procedure is that if adaptation is a function 
of intensity, such a procedure might be expected to lead to more rapid adapta- 
tion of the test ear; and, consequently, unless very rapid judgments could be 
made, this should result in less apparent adaptation than would be obtained 
by presenting ап „attenuated comparison tone. However, such a procedure 
might permit extremely rapid judgments, and if the subject used a contin- 
uously variable attenuator he could make rapid adjustments of the comparison 
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tone, The latter consideration led to the adoption of this technique in the 
present experiment. 

Another important experimental point concerns the difference in sensi- 
tivity of the two ears. As far as can be determined, no previous investigator 
has repofted using subjects with ears matched in sensitivity. The usual pro- 
cedure has been to use the difference in intensity obtained from an initial 
loudness match and one obtained after a period of continued stimulation. 
This procedure is acceptable only on the assumption that ears of different 
sensitivity adapt along the same time function. In view of the disagreement 
among studies reported, a safer procedure would appear to be to select subjects, 
in advance, with equally sensitive ears. "This procedure, which was taken in 
the present study, permitted direct use of the difference between the standard 
and comparison ears at any point in time. 

Also of importance is the duration of the recovery interval between stimula- 
tions. This has varied from one experiment to another, from 20 seconds to 
8 minutes depending on the duration of the standard tone. Because of the un- 
certain nature of loudness adaptation, the length of the interval required for 
recovery would appear to be critical. Some consideration was given to this 
problem by running a preliminary experiment in which subjects were placed 
under the combinations of frequency and intensity used in the present study. 
Stimulation periods were 0.25, 0.50, 1.0, 2.0, and 5.0 minutes and the cor- 
responding recovery times were 1.0, 1.0, 3.0, 5.0, and 10.0 minutes. The 
results obtained under these conditions did not differ from the results obtained 
when the recovery times were equal to the stimulation period plus 30 seconds. 
Therefore, times egual to the stimulation period plus 30 seconds were used 
in the present stutly. 


B. Метнор 
Subjects i 


„ The subjects were four fethale undergraduate students. These students 
wete selected from 35 volunteers. The basis for selection was an agreement 
between the two ears within 2 db at absolute threshold of the frequencies 
used in the experiment. The subjects were paid for their participation.” These 
subjects had previously participated in an experiment of 3-month duration 
which involved continuous binaural stimulation and had also been given pre- 
experimental practice in the judgments required for the present study. Thus, 
they were considered to be highly skilled subjects at the start of the present 
study. 
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2. Apparatus ھب‎ 


The signal was generated by a Hewlett-Packard audio oscillator and led to a 
step-up audio transformer. At this point the signal was divided into asstandard 
and comparison channel. The channel for the standard tone went to the experi- 
menter's continuously variable attenuator (General Radio), and from there 
directly to one earphone. The comparison channel was passed through an 
Atcotrol timer to a 2 db step attenuator (General Radio), then to the sub- 
ject’s continuously variable attenuator (General Radio). At this point it was 
further divided with one channel going to the subject’s other earphone and 
another channel to a General Radio Graphic Level Recorder. PDR-10 ear- 
phones, mounted in MX-41/AR cushions, were matched in impedance; and 
all impedances within the system were appropriately matched. Calibrations 
were made with a Hewlett-Packard vacuum-tube voltmeter, the Graphic 
Level Recorder, and a General Radio Sound Level Meter. The subjects sat 
in a sound-absorbent chamber; the experimenter monitored the experiment 
from an outside control area permitting observation through a one-way 
window. 


3. Procedures 


Prior to each experimental session, the subject was required to rest in the 
sound room for 5 minutes before donning the earphones. The signal for 
donning the earphones and for other phases of the session was a silent 
flashing light controlled by the experimenter. 

Two frequencies, 3500 cps and 5000 cps, were used, each at two intensities, 
85 and 95 db, re 0.0002 dynes per square centimeter. Each of these four 
combinations was presented to the standard ear for 0.25, 10.50, 1.0, 2.0, and 
5.0 minutes, and then was also presented to the test ear for judgment. During 
judgment perjods, therefore, both ears were stimulated simultaneously. For 
each of the 20 intensity-frequency-time combinations, the subject made an 
equal-loudness and a twice-as-loud judgment, setting the attenuator as rapidly 
as possible. These 40-observation conditions made up an experimental series. 
The experimental series was replicated three times for each subject, with 
each replication consistihg of a different random presentation of the combina- 
tions. Sessions were limited to one hour, with no more than twọ sessións for 
one subject in any one day.eA complete replication took approximately five 
sessions, = > 

The following is an example of an actual run: a 5000 cps tone at 95 db 
was transmitted to one ear (standard tone). After 2 minutes the same tone 
was also transmitted to the other ear (comparison tone). Immediately upon 
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hearing the comparison tone, the subject, by means of his attenuator, manipu- 
lated the intensity level of the comparison tone until it sounded equal in loud- 
ness to the standard tone. Upon completion of the match, both tones were 
discontinued by the experimenter. A continuous graphic record was kept of 
the subject’s attenuator settings. The interval between runs was equal to the 
period of stimulation by the standard tone plus 30 seconds. 


C. RESULTS 


'The amount of adaptation in db, re 0.0002 dynes per square centimeter, 
for the equal-loudness matches, was obtained as the difference between the 
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final intensity setting of the comparison tone and the intensity of the зїайдага 
tone. A less direct method was necessary in the case of the twice-as-loud judg- 
ments. The sone values of the standard „tones were computed gnd then 
doubled, These doubled sone values were then reconverted to db. The final 
intensity settings of the comparison tones were then subtracted from the 
reconverted db values to give the amount of adaptation. The intensity values 
of the comparison tones used in computing adaptation were the geometric 
means of the intensity settings of the three replications.? 


А mean adaptation curve was derived for each experimental condition by 
obtaining the geometric mean of all the subjects at each condition. Figure 1 
shows these curves for the equal-loudness matches with the individual subject 
values, and Figure 2 shows the mean curves for the twice-as-loud judg- 
ments, again with the individual subject values. Inspection of the mean 
curves shows an initial increase under all conditions after which the curves do 
not suggest any further systematic changes. There was a greater amount of 
adaptation with 5000 cps than with 3500 cps, irrespective of the match that 
was made. The individual curves indicate surprisingly little between-subject 
variability as compared with the results of Jerger (6), who found that 
subjects under the same-condition differed in adaptation by as much as 40 db. 
In contrast, subjects in this study differed at the most by 9 db and, in general, 
by only 4 or 5 db. Inspection of these figures also shows that the mean curves 
for the equal-loudness matches are flatter than those for the twice-as-loud 
matches, even though the range of between-subject variability is greater for 
the equal-loudness matches. In Figure 2, the trend of the mean curves between 
2 and 5 minutes suggests the possibility of a recovery frorte adaptation, which 
is not exhibited by the curves in Figure 1. » 

An analysis of variance was performed to evaluate variation in amount of 
adaptation as a function of the type of judgment made and intensity, frequency, 
and duration of the standard tone. The only significant effect was that of 
frequency. Since no difference in amount of adaptation from .25 #0 5.0 
minutes was demonstfated, ¢ tests were performed to see if the 'aniounts of 
adaptation at 15 seconds of stimulation differed significantly from no adap- 
tation. Table 1 summarizes the results of these 7 tests, showing the geometric 
mean of amounts of atlaptation after .25 minutes of stimulation and the level 


of significance of each mean."Inspection of Table 1 suggests that less adap- 
= ^ ө 


2 The data were also analyzed in terms of arithmetic means. These were not found 
to difer by more than rounding errors from the geometric means. However, since 
decibles are on a logarithmic scale, geometric means are reported. It should be noted, 
though, that the more variable the subject is in his repetitions of the same judgment, 
the more greatly the arithmetic and geometric means may differ. Thus, their agree- 
ment in the present study reflects the favorable reliability of the data. 
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mee Stimulus Geom. mean 
made condition adaptation (db) t 
азы 

equally loud 85 db 3500 cps 5.66 *3.56*** ET 
equally loud 85 db 5000 cps 5.94 341** 
equally ioud 95 db 3500 cps 5.820 4,69 
equally loud 95 db 5000 cps a CASTO 6.028** 
twice as loud x 85 db 3500 cps å 1.64 x 2.93* 
twice as loud 85 db 5000 cps 3.79 3.03* 
twice as loud 95 db 3500 cps 2.36 2.07 
twice as loud 95 db 5000 cps 3.08 3.35** 
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tation was obtained with the equal-loudness judgments than with the twice- 
as-loud judgments. This suggestion, however, was not upheld by the analysis 
of variance as no significant difference was found in amount of adaptation as 
a function of the kind of judgment made. Table 1 does show that with one 
exception—the twice-as-loud judgment at 3500 cps, 95 db—the mean amount 
of adaptation obtained at each condition was greater than zero. 


D. Discussion 


The results of the present study show that a significant amount of loudness 
adaptation occurs within .25 minutes of stimulation. This does not support 
those reviewers (9, 17) who have stated that such adaptation probably does 
not occur. The present finding that subjects were able to make reliable judg- 
ments of both equally and twice-as-loud supports the notion that loudness 
was actually the basis of the judgment in this experiment. The amount pf 
“adaptation obtained, however, was very small compared to most previous 
studies, This may have been expected as a consequence of the method used; 
that is, presentation of an unattenuated comparison tone should produce more 
adaptation of the test ear than should presentation of an attenuated com- 
parison tone. A compensating factor was the decrease in the time required to 
make the match. The mean time for all conditions was 5 seconds. 

Some previous studies (6, 13) have reported that adaptatigh is independent 
of frequency above 1000 cps. In contrast, the present study found a significant 
frequency effect above 1000 cps as more adaptation occurred at 500 cps than 
at 3500 cps. 

The finding that adaptation was not affected by intensity is also in disagree- 
ment with previous results. This too might have been де to the use of the 
unattenuated test tone. That is, if adaptation were complete within 15 
seconds, differences in adaptation produced by 10 db differences in stimuli 
might be difficult to measure. Either a stimulus duration of less than ,25 
minutes or a difference in stimulus intensity RA ihan 10 db might result 
in a significant intensity effect. This problem deserves further study. 

As an explanation for the results of this experiment, the possibility exists 
that contraction of thé tympanic muscles may be partially or wholly responsi- 
ble for the adaptatien obtained. Luescher (7), in his observations on the 
stapedius muscle, reported ай increase in duration of muscle contraction with 
an increase in intensity of the stimulating tone, with the high intensities giving 
a steady contraction that lasted throughout the presentation of the tone up to 
10 or 15 seconds. This agrees well with the maximum adaptation time ob- 
tained in the present experiment. 
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Metz (8) found that these contractions rapidly attained a maximum, 
remained ‘at maximum for several seconds, and then, although still being 
stimulated, slowly relaxed. This process appears to be a reflex adaptation and 
not a muscular fatigue, for Metz found that if the tone were stopped and then 
immediately presented again, the contraction reappeared with full magnitude. 
Jepsen (5) reported that these muscle reflexes occurred only when the 
stimulating tone was at a high intensity level. According to Wever and 
Lawrence (15), the amount of protection afforded by contraction of these 
muscles varies greatly with frequency, with the greater protection being 
afforded for the lower frequencies. This finding is in opposition to that of 
the present study in that more adaptation was obtained at 5000 cps than at 
3500 cps. On the other hand, the findings of Luescher (7), Metz (8), and 
Jepsen (5) do not provide specific disagreement with the lack of significant 
intensity effect found in the present study. That is, the 10 db difference 
between the tones used may be within the difference limen of the tympanic 
muscles. However, as noted above, that is a question deserving further study. 
'The relationship between the response of the tympanic muscles to continued 
stimulation and the present data is certainly suggestive. However, as noted by 
Small (11), a variety of theoretical approaches are possible. 


, E. CONCLUSIONS 


The method used did not provide results in agreement with previous studies. 
In contradiction to these studies, intensity did not affect the amount of adap- 
tation obtained; frequencies above 1000 cps did affect adaptation; adaptation 
was complete withsti .25 minutes and the amount of adaptation obtained was 
relatively small. It was demonstrated, however, that loudness was the basis 
of the judgments made and that the amount of adaptation is independent of 
whether the subject makes equal-loudness settings or double-loudness settings. 


D « 
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CATEGORY CLUSTERING IN FREE RECALL* ! 


Department of Psychology, University of Louisville 


Јонх A. ROBINSON 


A. INTRODUCTION 


Typically, studies of clustering have involved only one presentation and one 
recall of the list. While variations in the composition of the list (1) and its 
method of presentation have been explored (2), little attention has been 
given to the potential value of treating such materials as a problem of multi- 
trial list learning. There are many issues which might be clarified by such' 
experiments, and in this report we shall discuss two of these: category cluster- 
ing and the role of the category name in recall. 

When a categorizable word list is presented several times and successive 
recalls of the list obtained, we might expect that an S's tendency to order his 
recall, as reflected in intracategory item clustering, would be extended to 
the categories as well. That is, Ss should tend to group categories of items 
together in recali as well as the items within the categories. This result would 
particularly be expected if we take the view that ordering assists recall and 
is not simply an artifact of it [e.g., (6, 7) ]. 

While category clustering would be of some interest in itself, its occurrence 
would raise additional questions about the exact mechanisms by which such 
ordering is produced in free recall, for the mechanisms underlying category 
clustering are potentially more diverse than those underlying item clustéring. 
In particular, associations between category names, (either pre-existing or 
established by $ during the codrse of learning) should be expected to play 
a major role in producing what might be called second-qrder structure in re- 
call. The present study was designed to obtain information about the occur- 
rence of category clustering and the processes by which it is achieved: The 
data reported below bearing on these two problems are part of a larger 
study investigating some characteristics of clustering in a multitrial design. 


А 
* Received in the Editorial Office, Provincetown, Massachusetts, March 8, 1966, 
and published immediately at 35 New Street, Worcester, Massachusetts. Copyright 
by The Journal Press. 
1 This research was supported by grants from the University of Louisville Re- 
search Council and the Arts and Sciences Research Committee. The author wishes to 
acknowledge the assistance of Jerry Cartwright in collecting the data. 
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B. Mernop 
1. Subjects e 


The Ss were 89 students from introductory psychology courses at. the Uni- 
versity of Louisville. 


2. Stimulus Materials and Procedure 


The list to be learned consisted of 30 items representing 10 different cate- 
gories. The items were selected from 10 nonexhaustive categories prepared 
and used by Cohen (3). The list was recorded on tape at the rate of one 
item per second for presentation to Ss. Five randomizations of the list were 
prepared, such that no two items from the same category occurred succes- 
sively. Ss were run in groups of five to 15. The instructions read by E in- 
dicated that this was an experiment on learning and remembering устй 
material. The list was presented five times with a three-minute recall period 
following each presentation. All Ss were given a five-page booklet to use for 
recall and E ascertained that each S turned to the next blank page of the 
booklet before beginning the next trial. 


C. RzsuLTS 


Recall protocols were scored for (a) number of items SU fictdy recalled on 
each trial, (b) number of categories recalled on each trial, and (c) amount 
of item clustering on each trial. These data are presented in summary form 
in Table 1. Regular increases on each of these measures were obtained with 
each additional trial. гә 

Brief mention of the item-clustering index (ICI) is appropriate inasmuch 
as thé ratio of repetition (RR) typically used as an index of item clustering 
was found to Ье unsatisfactory for present purposes: The RR fails to take 
account of the possibility of perfect clustefing and the gaps in repetition 
represented by category transitions in such cases. The ICI, expressed as 
Ro/Co (n-1), corrects this deficiency. It is the ratio of the number of ob- 
tained intracategory item repetitions to the number of possible repetitions. 
The denominator is calculated by multiplying the number of categories 
represented in the recall protocol by л-1‚ the number of items per category 
minus one. In this experiment the quantity (n-1) was always two. Category 
recall was scored if at least one item from the category was contained in the 
recall protocol. 

"The protocols of 20 Ss whose recall was characterized by perfect clustering 
on trials four and five provided the data for analyses of category clustering 


* 
n 
^  Trial1 
Measures 
Variables х SD 
Number items recalled o 1233 2.83 
Number categories 
recalled 6.77 149 
Item-clustering 


е 


index ES 280 1-346 34 63 27 
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TABLE 1 
SUMMARY or RESULTS 
Trial 2 Trial 3 
Measures Measures 
x sD x SD 


19.60 4.29 23.74 3.24 
8.61 1.32 8.95 1.37 
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(CC). CC, i£ it occurred, should be most easily discerned in recall exhibiting 
a high degree of other types of ordering. If CC could not be demonstrated 
under these conditions, it would indicate that examination of less highly 
ordered recall data than that obtained from the 20 Ss with perfect clustering 
in trials four and five would probably be unprofitable. , 
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К FIGURE 1. г 
AN EXAMPLE ОЕ A CATECORY- TRANSITION MATRIX Ha È 


The initial step in the analysis consists of coding the recall data into 
sequences of category, transitions. "The protocols for trials three, four, and 
five were coded in this manner for each of the 20 Ss. Category transition 
matrices (CTM) were then prepared for each $. This matrix contains the 
enumeration of how often each category succeeded every other category in 
recall on trials three to five. An example of a CTM is presented in Figure 1. 

Each matrix was then reduced in order to compute a category-clustering 
index (CCI). The reduction of the C'TM consists of taking each cell where 
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there is an entry and counting how often that pair of categories occurred 
together on trials three to five in both a "forward" and "backward" order. 
For example, by reference to the CTM of Figure 1 it can be seen that the 
category COUNTRIES (Co) was followed by the category CLOTHING 
MATERIALS (Ma) once, and preceded by this same category twice. On 
the other hand, the category WEATHER (We) was followed by the 
category MUSICAL INSTRUMENTS (Mus) twice, but never preceded 
by it. 

"The CCI is the ratio of the number of category pairs occurring contiguously 
(i.e, in both forward and backward contiguity) two or more times to the 
total number of different category pairs. Reduction of the CTM in Figure 1 

1 TABLE 2 


CLASSIFICATION ОЕ CATEGORY-TRANSITION PROCESSES OBTAINED 
FROM ANALYSIS ОЕ LINKING ITEMS 


Relative 

Class Example frequency * Per cent 

I. Forward interitem associa- England-Year 16 15.23 
tions England-Year 

II. Forward category-item or A. Flute-Snow 14 13.33 
item-category associations ‘Trumpet-Snow 

B. Corduroy-Helium 14 13.33 

Corduroy-Sodium 
III. Forward irtercategory as- Tennis-Day 13 12.38 
„ Ssociations ® Golf-Week 

IV. Symmetric intercategory A. Leg-Flute 23 21.90 
associations Trumpet-Leg 

B. Denim-Oak 25 23.80 


Willow-Tweed 


2 


Q © 
would yield only sixteen different pairs of categories occurring contiguously 
one or more times in recall. However, nine of these pairs occur successively 
two or more times in recall. Thus, the CCI for this $ would be .56. 

¿The CCI's obtained for these 20 Ss ranged from .14 to 56 with a mean 
of .30 and an SD = .12. At present, “no satisfactory way is available for 
determining what value of CCI would be expected by chance, so that we 
cannot attach any significance value to the mean ‘CCI. However, an average 
redundancy of 30 per cent in the order of category recall would seem to be 
fairly substantial. z 

Some evidence for the occurrence of CC having been obtained, additional 
analyses were carried out in an attempt to delineate the processes underlying 
CC. Only those category pairs which occurred contiguously two or more times 
in recall were examined to sce if the items linking the two categories—i.e., the 
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terminal item of one category and the initial item in the category susceeding 
it—were invariant from trial to trial. Impressions gained during the CC 
analysis seemed to indicate that in a few cases the linking items would always 
be the same, but in many others they wóuld not. Both impressions were 
confirmed. On the basis of this analysis of linking items, a four-fold classifica- 
tion of presumed category-transition processes was developed. This scheme 
is detailed in Table 2. The pairs of items given as examples are those which 
linked their respective categories on trials four and five. 


D. DiscussioN 


The occurrence of category clustering indicates that with amenable materials 
Ss can establish highly structured “plans” for remembering (5). The two 
levels of structure identified in this experiment—intracategory item cluster- 
ing and category clustering—reflect the hierarchical organization of associa- 
tions which constitute such “plans.” That many different kinds of associations 
may beinvolved in the organization of recall is indicated by the analysis of 
linking items summarized in Table 2. 

Perhaps, the most interesting implication of that analysis is that category 
names do play a role in ordering recall. Class III and Class IV-B associations 
would seem to offer the strongest support for this assertion. Consider the 
illustration of Class III associations given in Table 2: the category GAMES 
was followed by the category TIME on trials four and five, yet the items 
linking these two categories were different on each trial. In the case ‘of 
Class IV-B associations, not only are the linking items different on each trial, 
but, in addition, the category order is reversed. In both cases, it is necessary 
to postulate associations between some generic representatiohs of the respective 
categories, presumably the category names, in order to account for the repeated 
contiguity of these categories in recall. It should be noted, too, that instances 
of Class III*and Class IV associations comprise more than half of all the 
linkages analyzed, A e 

That other processes may be involved in ordering recall is evident as well. 
Class I associations, for example, represent category ordering achieved by 
direct association of items ih the respective categories; and those of Class II, 
while nominally identified as category-item or item-category associations, may 
be simply mediated associations. As an illustration, consider the following pair 
of linking items: FOG-TRUMPET, FOG-FLUTE. If we suppose that 
HORN occurred as an association’ to FOG, the transition from the category of 
weather to the category of musical instrument could be accomplished via 
HORN 2s a mediating link. We could further suppose that on the next 
trial FOG was followed by HORN; but due, perhaps, to response competi- 


S JOHN A. ROBINSON 285 


‹ 
tion TRUMPET was replaced by FLUTE. Which interpretation of Class 
II associations is correct is a matter for further research, 

It shoufd be kept in mind that all of the analyses reported here were carried 
out on recall protocols exhibiting perfect item clustering on trials four and 
five. Factors which affect item clustering are probably maximally operative 
in the earlier trials so the classification of associative processes presented here 
may not be relevant for understanding item clustering. In particular, it should 
be emphasized that, although we have presented presumptive evidence for 
the role of category names in ordering category recall, what role they may 
have in ordering item recall is still unclear (1, 4). 


E. SUMMARY 


A list of 30 nouns drawn from 10 nonexhaustive categories was presented 
orally to 89 Ss five times. A three-minute written recall period succeeded each 
presentation of the list. The data were scored for (a) number of categories 
recalled on each trial, (b) number of items correctly recalled on each trial, and 
(c) amount of item clustering. The protocols of 20 Ss who showed perfect 
item clustering in recall on trials four and five were analyzed for evidence of 
category clustering. Category-transition matrices were prepared for each of 
these Ss and the number of recurrent, contiguous, category pairs was deter- 
mined. Examination of the specific items linking the categories yielded a 
four-fold classification of presumed category-transition processes. Each of 
these processes was briefly discussed. 
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CULTURAL AND PSYCHOLOGICAL DIFFERENCES 
AMONG OCCUPATIONAL GROUPS* ! 


U. S. Navy Medical Neuropsychiatric Research Unit, San Diego, California 


E. K. Екс Gunperson AND Jack L. MAHAN 


А. INTRODUCTION 


Social background and personality variables are commonly regarded as 
important factors in choosing or being selected for an occupation. Rosenberg 
(14) gathered evidence for this proposition in a college student population. 
Functioning in a specific occupational role has been assumed further to in- 
fluence or shape personality, particularly in the domain of attitudes and values. 
One investigator reported negative findings on this question, however (10). 

Vroom (17) has reviewed the evidence for social background influences 
on occupational choice and states that such factors as father’s occupation, 
economic position of the family, and quality of relationships with parents 
undoubtedly have some effect upon an individual’s vocational aspirations and 
decisions ; however, reliable quantitative evidence concerning specific relation- 
ships is limited. Furthermore, Vroom did not include demographic and social 
background variables in his theoretical model for prediction of occupational 
choice and concluded that the bases for such relationships are still speculative. 

In a previous study (9) evidence was developed that differences in per- 
sonality orientations existed among Navy enlisted occupational groups, roughly 
dichotomized into “white-collar” and “blue-collar” categories. Another study 
indicated that Navy occupation was related to parents’ socioeconomic status 
(8). These preliminary investigations suggested the presence of meaningful 
consistencies between cultural background and personality, correlates of 
occupational role. The present 4nvestigation examines cultural and psycho- 
logical differences among a wider selection of occupational groups and over 
a greater range of cultural and psychological attributes than previously and 
relates these differences to actual work and social roles. ^ 


* Received ir the Editorial Office, Provincetown, Massachusetts, on’ March 10, 
1966, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. : 

1 Report Number 66-12, supported by the Buredu of Medicine айа Surgery, Navy 
Department, under Research Work Unit MF 022.01.03-9001. The opinions or assertions 
contained herein are the private ones of the authors and are not to be construed as 
official or as necessarily reflecting the views of the Department of the Navy. The 
assistance of Mr. F. A. Thompson, Mr. E. J. Rathswohl, and Mr. J. Н. Wineman is 
gratefully acknowledged. 
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In the first part of the study, Navy and civilian volunteers for the,U. S. 
Antarctic Research Program were grouped into nine occupational categories 
and were compared on a number of cultural background characteristics. In 
the second phase, a new sample of Antarctic volunteers was grouped into the 
same occupational categories, and differences among groups were evaluated 
for 47 test and rating variables which reflected a broad sampling of psycho- 
logical attributes. It was anticipated that those occupational groups which 
differed most in cultural attributes would differ most on the personality mea- 
sures. Certain value and personality differences were expected to relate to 
differences in family socioeconomic status, while others were expected to be 
specific to the functional requirements or interest patterns of particular occu- 
pations. The proposition was tested that value differences among occupations 
would increase with amount of experience in occupation. Finally, cultural 
and personality differences among occupational groups were evaluated in 
“terms of effects upon the predictive validities of biographical and personality 
data and in terms of differences in social and work roles at Antarctic stations. 


B. METHOD 
1. Subjects 


Subjects for the first part of the study were 1100 Navy personnel (157 
officers and 943 enlisted men) and 305 civilian scientists and? technicians who 
had volunteered for the U. S. Antarctic Research Program (Operation Deep 
Freeze). Applicants for six expeditions were included in this sample. The 
mean age of the Navy men was 28 years, and the mean naval experience was 
8 years. The mean age of the civilian volunteers, principally physical scientists 
and meteorologists, was 29 years. Experience levels ranged from graduate 
student to senior research scientist from university, government, or industrial 
laboratory. « 2 

Subjects fof the second part of the study were 583 Navy and 134 civilian 
volunteers for two Antarctic expeditions. The mean ages for these Navy 
and civilian samples were 26 and 28 years, respectively. ў 

Characteristics of Antarctic volunteers have been described in detail in a 
previous publication %4). Navy Antarctic volunteers are above average in 
intelligence, education, and military performance compared with Navy men 
generally. a 


° 


" 8. Procedures 


In the first sample each applicant filled out a biographical questionnaire 
(Standard Psychodiagnostic Record Booklet— Personal History) pertaining 
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to developmental history, including birth place and residence, religion and 
worship, parental and family background, educational achievement and 
school adjustment, sports and sodíal interests, medical history and symptoms, 
and occupational and military experience, Data were coded and transferred 
to IBM cards for machine tabulations. 


Subjects in the second sample filled out a number of personality inventories, 
including the FIRO-B Inventory, Survey of Interpersonal Values, the 
Allport-Vernon-Lindzey Study of Values, and two special inventories con- 
structed by the senior author, called the Opinion Survey and the Friend 
Description Inventories. In both phases of the study, the subjects were exposed 
to similar psychiatric assessment procedures, but only in the second phase was 
an extensive personality test battery administered. Part of the applicant 
population during one year was not given the Survey of Interpersonal Values 
(SIV), and the sample size is reduced for that portion of the analysis con- 
cerned with the SIV scales. 


Administrative: Storekeeper, Yeoman, Personnelman, Disbursing Clerk, 
Aviation Storekeeper, Hospitalman, and Dental Tech- 


nician. 
Technical: Radioman, Electronics Technician, Aerographer, So- 
narman, Radarman, and Surveyor? 
Mechanical; Machinist Mate, Engineman, Aviation Machinist, Con- 
struction Mechanic, and Equipment Operator. 
Construction: Builder, Utilitiesman, Steelworker, and Shipfitter. 
Electrical: Electricians Mate, Aviation Electrician, and Construc- 
a tion Electrician, 
Cooks: o% Commissaryman. 


€ 


Three additional occupational groups were formed, one consisting, of all 
naval officer volunteers, another of scientists, and a third of meteorologists 
and civilian technicians. The ¿Principal scientific Specialties" represented in 
the scientist group were SUE physics, aurora, S science, geomag- 
netism, and seismology. $ 

In order to test the hypothesis that the degree of personality differences 
would increase with amount of occupational experience, five of the Navy 
enlisted occupational groups were divided by years of naval service into 
two subgroups, inexperienced (less than eight years) and experienced (eight 
years or more). One occupational group, the cooks, consisted entirely of 
experienced men. Differences in means between experienced and inexperienced 
subgroups within the various occupational groups were tested for the 18 
value scales utilized in the study (Study of Values, SIV, and FIRO-B), 


° 


E 


> 


290 JOURNAL OF PSYCHOLOGY eres : 
" و‎ 
and differences among the experienced subgroups across occupational groups 


also were tested. 
) 


3. Personality Inventories 

The Allport-Vernon-Lindzey Study of Values test measures six value ori- 
entations based upon a personality classification proposed by Spranger (1). 
The scales are Theoretical (empirical, rational, critical, intellectual) ; 
Economic ("typical American businessman”); Social (altruist and philan- 
thropist); Aesthetic (individualist) ; Political (oriented toward personal 
power and influence) ; and Religious. 

The Survey of Interpersonal Values (SIV) purports to measure basic 
motivational patterns or values (3). The scales, with brief definitions, are 
Support (being treated with understanding, kindness, and consideration) ; 
Conformity (following regulations and doing what is socially correct) ; Reo 
ognition (attracting favorable notice, being looked up to and admired), Inde- 
pendence (doing what one wants to, making own decisions, doing things in 
one's own way) ; Benevolence (helping others, being generous) ; and Leader- 
ship (having authority over others, being in a position of leadership). 

The FIRO-B questionnaire purports to measure two aspects (expressing 
and wanting) of three universal interpersonal needs (15). The six scales 
may be characterized as follows: Expressed Inclusion (participating in group 
activities); Wanted Inclusion (wanting to be included in group activities) ; 
Expressed Control (controlling others, exercising dominance and leadership) ; 
Wanted Control (wanting direction or regulation from others); Expressed 
Affection (being affectionate with others); and Wanted ‘Affection (wanting 
affection from others). 9 

The.remaining test scales and rating measures utilized in the study were 
developed especially for the Antarctic screening program. The factor analytic 
technique was employed to identify highly intercorrelated clusters of inventory 
items which appeared to represent meaningful psychological concepts. „Four 
of the test scales measured common psychological needs: Achievement, Auton- 
omy, Nurturance, and Ordérliness. The contents of these four scales are gen- 
erally similar to those of the corresponding Edwards Personal Preference 
Schedule Scales (2), although the format of the items was entirely different. 
Statements were presented as single items to be evaluated on six-point scales 
(“strongly артее” {о "strongly disagree”), and response values were summed 
for highly intercorrelated items. 

Five scales measured attitude toward job and toward the Antarctic assign- 
ment. These were called Usefulness, Boredom, Confidence in Organization, 
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Confidence in Medical Care, and Motivation. 

Four scales represented personality self-descriptions based upon clusters of 
intercorrélated traits: Decisive (Decisive, Obedient, Handy, Alert, Orderly, 
and Self-improving) ; Excitable (Excitable, Argumentative, Hostile, Sus- 
picious, and Impulsive); Blunt (Blunt, Stubborn, Rough in Manner, and 
Hard) ; and Absentminded (Absentminded, Awkward, and Slow). n 

Seven scales were derived from an inventory consisting of 50 trait adjectives 
which were rated by subjects on eight-point scales in terms of how much the 
individual would like those characteristics in a close friend. The scales were 
labeled Efficiency, Sympathy, Conservatism, Optimism, Dignity, Cynicism, 
and Humor. 

Finally, each candidate was rated independently by psychologists and psy- 
chiatrists on a series of personality traits. The two ratings on each trait were 
sammed for each subject to obtain a trait score; differences among the Өс 
pational groups in mean trait scores were determined. These data provided 
comparisons of occupational groups on a variety of personality attributes as 
viewed by clinical experts. The reliabilities and validities of these trait ratings 
have been reported elsewhere (5, 6). 


4. Statistical Analyses 


Because of the categorical nature of the personal history data, comparisons 
were made in terms of differences in percentages falling into specific cate- 
gories. The chi-square statistic was utilized to test for the significance of 
differences among groups; because variation on all of the cultural charac- 
teristics shown in ‘the results was significant beyond the .05 level of con- 
fidence, the x? values and probability levels were not shown for the separate 
items. 

The analysis of variance technique was utilized to test for, significance of 
group differences on all personality measures. Ё ratios were computed based 
upon differences over all nine of the occüpational groups. For those variables 
with significant F ratios (5 < .05), detailed results in the form of means and 
standard deviations or deviations from the grand mean were presented for 


five of the occupational groups. 
ә 


C. RESULTS 
0 
1. Cultural Characteristics 


Variations in selected cultural characteristics over the nine occupational 
groups are shown in Table 1. Data for a number of other personal history 
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characteristics—such as religion, frequency of worship, sports interests, symp- 
toms, truancy and delinquency, and parents’ marital status—were examined 
in preliminary stages of the study. Severaleof these items showed significant 
differences between total civilian and total Navy groups, but generally did 
not differentiate within Navy or civilian subgroups. The items shown in 
Table 1 were considered most relevant to the primary aims of the study, which 
were to determine the salient cultural differences present and to relate these 
differences to variance on personality measures. The personal history variables 
that best discriminated occupational groups in this study—that is, own educa- 
tion, parents’ education, and urban-rural residence—were the same items that 
differentiated occupational groups most sharply in the 10- to 15-year follow-up 
study of aviation cadets by Thorndike and Hagen (16, p. 40). 

Father's occupation was highly related to the man’s own occupation. Scien- 
tists most often had fathers who were in white-collar occupations (professional, 
technical, and managerial) and cooks least often—59 per cent and 11 per 
cent, respectively. Officers’ fathers also frequently were in white-collar jobs 
(56 per cent). Meteorologists’ fathers were more frequently white-collar 
than were those of men in Navy enlisted occupations, and fathers of men 
in Navy administrative and technical jobs were more frequently white-collar 
than were those of men in Navy blue-collar trades (Mechanical, Construction, 
and Electrical groups). Fathers of scientists, civilian technicians, and officers 
less frequently were in skilled trades than were fathers of men in Navy en- 
listed occupations. Electricians were an exception among the Navy enlisted 
occupations; their fathers worked in farming, marine, or forestry jobs rela- 
tively frequently (44 per cent) and worked in skilled trades less frequently 
than any group. Men in Navy construction jobs (carpentry and plumbing) 
had a.relatively high proportion (62 per cent) of fathers in skilled trades. 
Scientists’ and officers’ fathers least often worked in farming or forestry. 

The results Clearly indicate that father’s ogcupation has an influence upon 
choice of or selection for an occupation far beyond chance, The most striking 
relationships are the high proportions of scientists and officers who Had white- 
collar fathers and the high’ proportion of Navy men in skilled trades (Con- 
struction) whose fathers were in skilled trades. 

Parents’ education ‘varied considerably among the nine occupational groups. 
Parents of the scientist and officer groups had completed high school much 
more frequently than those of other groups. Parents of civilian technicians 
had completed high school more frequently than the parents of men in Navy 
administrative and technical occupations. The pattern for parents’ education 
closely parallels that for father’s occupation. 
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Moderate differences among groups in urban-rural residenze were present. 
Scientists and officers more often came from large cities and less offen trom 
rural areas than did other groups. Mechanics more often than other groups 
resided in rural areas (46 per cent) and less often resided in large cities. 
Among the Navy enlisted groups, construction workers (carpenters and 
plumbers) most often came from large cities (37 per cent), presumably where 
their fathers would have opportunities to work in skilled trades. 

Occupational groups varied by region of residence, but these differences 
were not large. Navy enlisted occupations, with the exception of construction 
jobs, tended to have resided in the southern states more frequently and in 
the northeastern United States less frequently than had other occupational 
groups. More than one-third of Navy mechanics, electricians, and cooks were 
drawn from the southern United States, while a quarter or less of other groups 
were Southerners. Disproportionately few members of the civilian occupations 
were from the southern United States. a 
" Large variations in marital status were apparent among the nine occupa- 
tional groups. However, raw differences in percentages married were not 
meaningful because of age differences among the occupational groups. The 
relationship of age to percentage married was determined for all Navy vol- 
unteers by plotting percentage married against age. From this normative curve, 
an expected percentage married for each occupational group in terms of its 
mean age was determined, and this expected percentage та? ‘tied was sub- 
tracted from the actual percentage married in each group to "provide a méa- 
sure of deviation from the marriage norm. These values, shown in Table 1, 
reflect the relative frequency of marriage among members of the various 
occupational groups with the factor of age taken into account. 

By the method described above, scientists were found Sto be well below 
their expected marriage rate, while Navy men in Construction, Electrical, 
and Mechanical groups were at or slightly above the norm. Officers and 
civilian technicians were much below the marriage norm, while men in en- 
listed administrative jobs had a marriage rate somewhat below men in blue 
collar Navy jobs. Cooks were disproportionately low in the number married, 
when correction was made for age. 

Virtually all of the scientists and a large proportion of the officers had 
attended college. Relatively few of the Navy enlisted men had attended 
college; those in administrative and technical jobs more often had had some 
college experience than had those in other Navy occupations. 

Expressed interest in hobbies varied considerably by occupation. Scientists, 
civilian technicians, and officers frequently reported two or more hobbies, 
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while the Navy enlisted groups much less frequently did so. Men in the 
Administrative and Technical groups more often had two or more hobbies 
than did other Navy enlisted occupations, although these differences tended 
to be smgll. 

Number of magazines read varied moderately with occupation. Officers 
and scientists most often reported reading more than three magazines regu- 
larly, while electricians least often reported reading three magazines. The 
civilian technicians and Navy technical groups read more than the Navy blue- 
collar trades, but these differences were small. 

Distinctive patterns of cultural characteristics emerged for the major occu- 
pational categories. Extreme differences were frequently found between the 
scientists and officers on the one hand and Navy enlisted blue-collar occupa- 
tions and cooks on the other. Differences among the Navy enlisted occupa- 
tions tended to be moderate to slight, but differences present consistently 
favored the Technical and Administrative groups. 

The Scientist and Officer groups did not differ significantly from each 
other on any of the cultural attributes studied. Both of these groups differed 
moderately but consistently from the civilian technicians on father’s occupa- 
tion, parents’ education, urban-rural residence, and number of magazines read ; 
only on the college attendance item was the difference between the civilian 
technicians and the Scientist and Officer groups relatively large. 


T © 2. Psychological Attributes 


Results for the psychological data are presented in Tables 2 and 3. The F 
ratios indicated are for differences among the means for all nine occupational 
groups. For simplicity of exposition, test results are given for only five groups 
in Tables 2 and 3. Results for the Meteorologist-Technician group for the 
most part paralleled those for scientists, although means were consistently less 
extreme ; results for the Administrative group differed little from those for the 
Technical group, and results for the Construction and Electrical groups as a 
tule differed negligibly from “those fog the Mechanical group. The range 
and nature’ of the psychological differences present, therefore, are well repre- 
sented by the five groups included in the tables. • 

Differences among groups were significant beyond the .01 probability level 
for ali of the Study of Values scales. Differences one the Theoretical scale 
were very large, mean scores ranging from 51.9 for scientists to 41.9 for 
cooks, a difference of almost two standard deviations. The Navy enlisted 
personnel in technical occupations scored next highest (46.6). These results 
appear highly consistent with occupational requirements. 
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9 ТАВІЕ 2 
> VALUE DIFFERENCES AMONG OCCUPATIONAL GROUPS 
Scientists Officers "Technical Mechanical Cooks 

Scale = F гайої df Mean SD Mean  $D Mean SD Mean SD Mean SD 
Study of Values - c 
Theoretical + 713.8 8/654 51.9 6.0 45.3 6.4 46.6 6.3 44.2 6.0 41.9 4.7 e 
Econom:c 6.1 8/654 38.0 8.5 41.0 8.2 42.5 6.2 44.8 6.8 43.4 64 Z 
Aesthetic - 10.3 8/654 39.7 95 33.5 8.6 31.9 7.2 30.6 5.4 33.0 7.2 > 
Social 3.9 8/654 32.9 6.0 34.6 7.6 36.4 6.3 37.2 64 38.0 4.7 = 
Political 4.5 8/654. 40.4 6.4. 444 6.8 42.1 5.8 42.9 5.7 44.1 47 о 
Religious 27 8/654 37.3 10.8 41.3 94 40.5 7.6 40.3 7.6 39.7 53 %8 
Survey of Interpersonal Values Z 
Conformity 10.4 8/527 13.3 6.8 18.6 6.5 20.1 6.2 20.8 5.9 „234 3.8 б 
Independence 4.5 8/527 18.1 7:5 134 6.1 12.9 7.0 13.2 6.4 11.5 44 F 
Leadership 4.3 8/527 184 6.8 18.7 7.0 15.1 6.1 14.0 6.6 12.0 64 8 
FIRO-B 3 
Te 24 8/691 47 1.9 5.9 2.2 5.3 2.0 4.5 24 4.7 2.0 s 

Ce 9:3 8/€91 2.8 2.2 5.6 2.2 2.3 2.0 2.5 24 1.9 1.7 

Ae 2.2 8/691 3.3 18 43 24 3.3 2.0 2.9 1. 2.9 2.1 

Aw 2.7 8/691 3 38 21 45 2.9 3.8 2.3 3.3 2.2 42 2:1 


а F ratios are for differences among means for nir occupational groups. Means and standard deviations for civilian tech- 


nicians, administrative, construction, and electrical groups are not shown in this table. 
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Navy mechanics scored highest on the Economic scale, which represents 
practical as opposed to theoretical interests; scientists scored low on this 
уатіаЫе. Оп the Aesthetic scale, scientists again scored very high in relation 
to other.groups, while the Navy Mechanical group scored low. Cooks scored 
highest on the Social scale, approximately one standard deviation above sci- 


TABLE 3 
PERSONALITY DIFFERENCES AMONG OCCUPATIONAL GROUPS 
(IN STANDARD DEVIATION UNITS) 


Scale df F ratio Scien. Off. Tech. Mech. Cook 
Need 
“Achievement 8/708 3.5 02 36 14 —42 —J78 
Autonomy 8/708 2.6 .20 27 —.08 —.10 —.60 
Attitude 
Е Usefulness 8/708 13.7 70 .57 04 —.29 —.20 
Boredom 8/708 47 —55 —43 .06 23 —.13 
Confidence I 8/708 3.5 —.23 —.15 .29 —06 , Al 
Confidence ЇЇ 8/708 4.5 —.35 —49 12 21 23 
Motivation 8/708 3.7 43 —.32 25 .03 06 
Self 
Decisive 8/665 2.5 °2 31 з —10 —16 
Excitable 8/663 22 —33 —07 02 06 —12 
Friend 
Efficiency q 8/665 2.6 —47 26 01 —.09 — 33 
Sympathy — ^ 8/666 o NE rem 33 —20 01 12 
Caution 8/666 12.9 —.96 —.58 —06 .32 Al 
Optimism 8/664 T .60 49 01 —.16 —40 
Clinical Evaluations 
Friction 8/705 2.0 04 10 —.06 —.03 —.38 
Flexible «78/705 2.2 14 ' 06 08 —.09 22 
Acts Out 3/705 2.0 —.13 —.03 —42 210 —.12 
Modest 8/705 24 43 —4A7 10 —.03 —.03 
Conforming 8/705 2.3 .25 —.12 07 —11 , —13 
Alert 8/705 11.0 .58 GL 49 436 —.53 
Persevering 8/705 6.6 .52 Tar 48 , “—.24 —.60 
, Assertive 8/705 3.4 38 24 —03, 2—18 —.50 
Tactful 8/705 6.1 30 vay, 12 —.22 —.07 
Orderly 8/705 10.3 .65 .39 2 12 —41 —.24 
Paranoid 8/705 2.9 05 .56 —,05 .00 —.36 


entists. Officers scored highest on the Political scale, while cooks scored next 
highest and scientists scored relatively low. Officers“ scored highest of all 
groups on the, Religious scale and scientists wete at the low end of this scale. 

In summary, scientists scored highest of*all groups on the Theoretical and 
Aesthetic scales and scored lowest of all groups on the Economic, Social, Po- 
litical, and Religious scales. Officers scored highest of the groups shown in 
Table 2 on the Political and Religious scales. The Technical group scored 
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highest of the Navy groups on Theoretical and lowest of the Navy groups on 
Political. The Mechanical group scored highest on the Economic scale and 
lowest of all groups on the "Theoretical scale. * 

Differences among occupational groups were significant on three of the 
six Survey of Interpersonal Values scales. A very large difference was present 
on the Conformity scale, with cooks at the high extreme and scientists at 
the other extreme. Conversely, on the Independent scale, scientists were 
much higher than other groups, while cooks were at the low end of the 
scale. On the Leadership scale, officers scored highest and cooks scored approx- 
imately one standard deviation lower than officers. Scientists also scored 
relatively high on Leadership. 

Differences among groups were significant for four of the six FIRO- B 
scales. Officers scored highest on Expressed Inclusion and the Navy mechanics 
scored lowest on this scale. On the Expressed Control scale, officers scored 
much higher than any other group, and cooks were at the low end of the 
scale, almost two standard deviations below the officers. Officers again scored 
highest оп Expressed Affection; differences among other groups were quite 
small. Officers scored highest on Wanted Affection, cooks scored next highest, 
and Mechanical group scored lowest. 

Results оп the Survey of Interpersonal Values and the FIRO-B scales 
may be summarized as follows: Scientists scored highest of he five groups 
compared in Table 2 on Independence and scored lowest of any of the groups 
on Conformity. Officers scored highest on Leadership, Expressed Control, 
Expressed Affection, and Wanted Affection. Cooks scored highest on Con- 
formity and lowest on Independence and Expressed Control; , 

Because the remaining scales are experimental and norms have not been 
published, results for the additional personality scales are presented in terms 

' of deviations of groups from the grand mean. The numerical values shown 
in Table 3 are' standard deviation units for each of the five groups. Fog 
example, cooks differed most extremely from other groups on the first scale, 
Achievement Need, their mean falling .78 standard deviations below the 

; grand mean for all groups: On the same scale, officers scored relatively 
high—.36 standard units above the grand mean— while mechanics scored 
slightly below the grand mean, and the Technical group slightly above the 
grand mean. On the Autononiy scale, officers and scientists tended to score 
high, while cooks szored at the other extreme, on the average .60 below the 
grand mean. 

АП of the five attitude scales were found to discriminate significantly 


among the nine occupational groups. The large differences among the five, 
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groups compared in Table 3 for the Usefulness scale show a range in deviation 
from the group mean of a .70 deviation for scientists to —.29 for the mechan- 
ical group? Officers scored relatively high on feelings of importance of job, .57 
standard deviations above the grand mean for all groups. Conversely, results 
on the Boredom scale indicate that the Mechanical group felt most bored 
with their past duty assignments, while scientists and officers were least bored. 

The Technical group was most confident that the expedition would be 
well organized, while the scientists were least confident of organizational 
efficiency. Cooks had most confidence in the medical care to be available, and 
officers were least confident of the medical care. Scientists also had relatively 
low confidence in medical care to be available on the expedition. The Tech- 
nical group expressed highest motivation for the Antarctic assignment, while 
officers expressed lowest motivation for the assignment. 

* Two of the four self-description scales significantly discriminated among 
the nine groups. Of the five groups shown in Table 3, officers dascribed 
themselves as most decisive and cooks described themselves as least decisive. 
The Mechanical group tended to describe themselves as slightly more excitable 
than other Navy groups, while the scientists considered themselves not 
excitable. 

Significant differences were found among the nine occupational groups on 
four of the sevé Friend Description scales. The first scale, called Efficiency, 
was composed of the following items: Efficient, Industrious, Punctual, Am- 
bitious, and Tidy. Officers were relatively high in preferring traits of effi- 
ciency in friends; scientists were low on this scale, approximately one-half 
standard deviatio below the grand mean for all nine groups. Cooks were 
also relatively low іп valuing efficiency in friends. 

Officers were relatively high in preferring sympathetic traits in friends. 
The Sympathy scale included Sympathetic, Praising, Sentimental, Confiding, 
арі Warm. The Navy Techrical group was relatively low on this scale, 
as were scientists. Differences were not large on this variable. 

Variations among groups were extreme on the next Variable, Conservatism. 
This scale consisted of the following items: Conservative, Thrifty, Common- 
place, Apologetic, Cautious, and Formal. The cooks” scored highest on this 
scale, ‘indicating most preference for conservatism arfd caution in friends, 
and the Mechanical group too scored relatively high. Scientists scored ex- 
tremely low on this scale, and officers sc8red much lower than the Navy 
enlisted groups. 

On the Optimism scale—which was composed of the items Optimistic, 
Uninhibited, Curious, Frank, and Studious—a wide range of differences was 
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obtained. Cooks scored relatively low on this stale, and scientists scored at 
the other extreme—one standard deviation above cooks. Officers also scored 
high on this scale, while the Mechanical gsoup scored below the giand mean 
for all groups. Ё 

The nine occupational groups differed significantly on 11 of the 19 Clinical 
Evaluation Ratings. Cooks were rated lowest on Interpersonal Aggressiveness 
(Friction), Alert, Persevering, Assertive, and Paranoid. Cooks were rated 
highest on Flexibility. The Mechanical group was rated lowest on Flexible, 
Tactful, and Orderly. The Mechanical group was rated highest of the five 
groups shown in Table 3 on “Acts Out." 

No support was found for the hypothesis that experience in occupation 
would affect degree of personality differences. There were relatively few 
significant differences (six out of 90 possible) between experienced and in- 
experienced subgroups within the various occupations. Consistent trends weve 
evident, for only two variables, Independence (lower with experience) and 
Leadership (higher with experience). In only one group—Mechanical—did 
these differences reach statistical significance. Also, there were fewer sig- 
nificant differences among experienced subgroups across occupational groups 
than among inexperienced subgroups, negating the possibility that more varia- 
tion existed among experienced subgroups. Thus, it was concluded that ex- 
perience in occupation was not significantly associated with “he number and 
degree of value differences present among naval enlisted occupational groups. 


D. DiscussioN 


The results revealed two types of differences among the occupational groups 
of this study, differences in cultural background and differences in values and 
personality traits. These two types of differences appeared to be related to 
some degree, and our discussion will be focused upon the consistencies be- 
tween the two $ets of data and on the implications of the observed cultural 
and personality ditferences for work and social relationships between members 
of these occupational groups. > 

The cultural similarities and differences obtained can be largely subsumed 
under the concept of family socioeconomic status as reflected by father's 
occupation, parents’ education, and urban residence. The individual's own 
education and occupational status level appears to be highly related to family 
socioeconomic status level. The Scientist and Officer groups clearly came from 
quite different social backgrounds than did the civilian technician and Navy 
enlisted groups, but these two groups (Scientist and Officer) did not differ 
significantly from each other on any of the cultural attributes. However, 
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because the occupations of military officer and scientist are quite different, 
value and personality differences associated with differences in occupational 
roles were anticipated. 

The largest differences on value measures between scientists and officers 
appeared to be highly consistent with occupational role requirements. The 
most salient differences were on the Theoretical, Aesthetic, Political, Con- 
formity, Independence, and Expressed Control scales. Officers showed largest 
differences from the enlisted groups on two variables, Leadership and Ex- 
pressed Control, precisely the areas in which officers are expected to be differ- 
entiated from enlisted men. 

A larger number of value and personality differences was expected between 
scientists and cooks than between other groups of the study because the afore- 
mentioned groups differed most in cultural characteristics. Fewer differences 
were anticipated for scientists versus civilian technicians; officers versus en- 
listed groups; white-collar (Administrative and Technical enlisted groups) 
versus blue-collar (Mechanical, Construction, and Electrical) enlisted groups; 
and few if any differences for cooks versus blue-collar groups or for specific 
groups within the white-collar or blue-collar classification versus each other— 
for example, Mechanical versus Construction groups. 

Generally, these expectations were confirmed. On the personality measures 
shown in Tables 2 and 3, scientists had many more sizable differences in 
mean scores (one-half standard deviation or greater) when compared with 
cooks than when compared with civilian technicians or officers. Officers showed 
fewer sizable differences from the Technical group than from the Mechanical 
group or cooks. The Mechanical group showed fewer differences from cooks 
than from the ‘echnical group, and so on. It will be remembered that the 
Navy enlisted groups generally were similar to each other on cultural 
attributes; the Administrative and Technical groups, however, differed con- 
sistently—though differences were small—from other enlisted groups on 
father’s occupation (white-collar) and parents’ education in the direction 
of higher socioeconomic status. These groups also tended toward more college 
attendance and more hobbies. 3 

After selection for ап Antarctic expedition, personnel are deployed to one 
of several scientific stations on the Antarctic continent. Groups of scientists, 
meteorologists, and Navy men—usually including two radiomen, an elec- 
tronics technician, a hospital corpsman, a cook, and one or more mechanics, 
plumbers, carpenters, electricians, and équipment operators—operate these 
stations for an entire year. These groups must be completely self-sustaining 
because there is no possibility of relief or rescue for several months, from 
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about February to November. Performance data, including sociometriz*chpices, 
are routinely gathered at these stations, and it is possible to compare occupa- 
tions on performance criteria and on measures of work and social interaction. 

The many differences in cultural characteristics and values among occupa- 
tional groups participating in the Antarctic program indicate that the validities 
of these variables for prediction of performance may be attenuated if not 
destroyed. Studies of the Navy, scientist, and meteorologist-technician. par- 
ticipants have indicated that biographical attributes are not equally effective 
as predictors of performance for these three occupational subgroups (7, 12, 
13). The results for the clinical evaluations shown in Table 3 made it clear 
that ratings by clinicians were positively correlated with socioeconomic status 
level, scientists generally receiving favorable evaluations and cooks receivirlg 
unfavorable ones. The fact that cooks achieve more favorable performance 
evaluations than do other groups indicates the futility of utilizing clinical 
ratings to predict performance when all occupational groups are combined? 
It seems clear that specific variables must be identified which are relevant to 
performance in each major occupational subgroup separately. Development of 
different linear regression prediction equations for separate occupational sub- 
groups has tended to confirm this assumption. . 

Differences among occupational groups in their social roles at Antarctic 
stations were examined by means of sociometric data. Members of 16 groups 
gave choices for “close friends" on a sociometric form after a period of several 
months of group isolation. Cooks had more social relationships than did any 
other occupational group, as indicated by the average number of friendship 
choices given and received. Radio and electronics technicians were lowest in 
the number of friendship relationships, while blue-collar enlisted men (car- 
penters, plumbers, electricians, etc.) were high in number of friendships. 
Meteorologists and civilian technicians were moderately sociable in terms of 
friendship choices, while scientists were relatively lows in amount of social 
relationship. М $ 2» 

Similarly, differences were present among occupational groups in amount 
of interaction with othefs on the job. When choices given and received on a 
sociometric item indicating persons with whom one worked were averaged 
for each occupational group, Construction, Mechanical, and Electrical groups 
interacted with others 6n the job more Mun did radio and electronics tech- 
nicians or meteorologists. Cooks, due to receiving assistance from all or almost 
all of the station members in cookiríg duties, had the highest amount of work 
interaction; scientists had the lowest amount. Aie, 
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contu .with certain differences in values expressed in the psychological 
tests. The cooks and the Mechanical group scored relatively high on the Social 
and Political scales, were high in secial conformity and conservatism (caution) 
as indicafed by the Survey of Interpersonal Values and Friend Description 
scales, and preferred traits of sympathy and warmth in friends, Occupational 
groups more concerned with technical tasks and problems (scientists and Navy 
Technical group), and presumably less concerned with interpersonal relation- 
ships, scored higher than cooks and mechanics on the "Theoretical Scale and 
Achievement Need and lower than the same groups on the Social and Sym- 
pathy scales. 

Cultural and value differences may have practical importance in forecasting 
group compatibility in such settings as Antarctic small stations where persons 
in very dissimilar occupational roles must interact to achieve common goals. 
W differences are too great, reductions in group harmony and effectiveness 
might be expected. Some evidence for this hypothesis has been adduced from 
studies of friendship choices within small work groups (11). Heterogeneity 
on cultural background characteristics and personality needs tended to be 
related to incompatibility among work associates during the latter part of the 
Antarctic winter period under conditions of maximum confinement and isola- 
tion from the outside world. 


t 


L E. Summary 


Cultural background and psychological differences were determined for nine 
occupational groups which are represented in the U. S. Antarctic Research 
Program. Culturgi$differences obtained could be largely subsumed under the 
concept of family Socioeconomic status levels. Variability in personality mea- 
sures tended to be consistent with those for cultural attributes. These occu- 
pational differences appear to have had a profound effect upon validities of 
biographical and personality data for performance prediction. Social and work 

les at Antarctic small stations appeared generally consistent with the cul- 
tura] and personality data. Heterogeneity in culturaltbackgrounds and per- 
sonal values may affect the compatibility and CBSE ENES of work groups in 
isolated settings. e 
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